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OP CODE DIRECTORY 


BY CODE 

OP Mnemonic Section 
85 c10e 16.4 
26 ATE 20.1 
87 MOP 19.1 
88 D2B 17.1 
89 B2D 17.2 

- 90 INT 13.8 
91 SRO —6-16.3 
92 RAD 16.2 
93 BRY. 13.9 
94 IIo 16.1 
95 ROT 18.1 
97 STT 18.2 
98 Iroc 16.5 
99 Sst 20.10 
AG. MVS 21.1 
AT cps 21.2 
A2 HSH 21.3 
AB EAD 20.9 


Compatibility Notes 


A.40 
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OP CODE DIRECTORY 
BY MNEMONIC 


Mnemonic oP Section Compatibility Notes 
ACM 84 10.11 
ADD 02 8.2 A.09 
AND 42 16.14 A.10 
ASP 61 13.7 
ATE 86 20.1 
BAD A8 20.9 
ect 30 13.1 
BOT . 41 15.11 A.05 
BRT 33 15.14 A.22 
BRY 93 13.9 
BST 34 15.15 A.22 
BUN 27 11.1 

' BZT 40 15.10 A.05 
B20 89 17.2 
c1o 85 16.4 
CPA 45 15.12 A.02 
CPN 46 15.13 
CPS Al 21.2 
DEC - 03 8.3 A.08 
DIV 06 8.6 
028 88 17.1 
EDT. 49 14.9 A.13 
EQL 22 11.1 A.06 
EXT 32 13.3 
GE 26 41.1 A.06 
GTN 2B 41.1 A.06 
GTR 24 11.1 A.06 
H8K 48 12.2 A.25 
HBR 29 12.1 
HCL 62- 13.5 
HSH A2 21.3 
TAO 50 9.3 | 
IAS 51 9.4 
I10 94 16.1 
ILD 58 9.1 
ILS 69 20.5 
IMI 57 9.9 
IMS 55 9.8 
IMU 54 9.7 
INC 01 8.1 A.08 
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OP CODE DIRECTORY 
BY MNEMONIC 


Mnemonic oP Section Compatibility Notes 
INT 90 13.3. 
Ioc 98 16.5 
Iss 53 926 
Ist 59 9.2 
1su 52 945 
LEQ 23 T1217 A.06 
LiIx. 67 20.2 
LOK 60° 20.4 
Lss 21 11.1 A.06 
BLS 6A 20.6 
woP 87 19.1 
RPY 05 8.5 A100. 
MVA 10. 14.3 A.03 
MVC 13 14.6 A.07 
MVD 08 14.1 A.20 
KVL 09. 14.2 A.21 
AVN 11 T4A.4 : A.Q4 
AVR 14. 15.7 A.15 
MVS AO 27.1 
AVW 12 14.5 A.07 
NEQ 2s ; 71.21 A.06 
NOP 20 11.1 
NOT 44 15.18 A117 
NTR 31 13.2 A119 
NUL 2A 31.1 ; A.06 
OFL 28 11.1 
GRR 43 15.17 A.11 
RAA 70 10.3. Aw17, 18 
RAD 92. 16.2 
RAS 7?T 10.4 A.17, 18 
RDS 77 10.10 
ROT 95 18.1 
RDV 76 10.9 
RET 63 13.6. 
RLD 78 10.1 
RRS 75 16.8 A.17 
RU 74 10.7 A.17 
RSS 73 10.6 A.17,.18 
RST 79 10.2 
RSU - 72 1€.5 A.17, 18 
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OP CODE DIRECTORY 
BY MNEFONIC 


Mnemonic — oP Section Compatibility Notes 

SDE 16 15.1 

SoU 17 15.2 

SEA 39 45.5 Aw12 
‘SIX 68 | 20.3 . 
SLD 38 15.7 A.26 
SLL 37 15.6 A.26 
SLT 64 15.8 

SMF 47 20.8 

SRD 91. 16.3 A.23 
SST 99 20.10 A.40 
STB 66 15.9 

STT 97 18.2 

sub 04 8.4 A.09 
SZE - 18 15.3 

$ZU 19 15.4 

TRN 15 14.8 . A114 
VEN 35 13.4 

WHR 65 20.7 
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| INTRODUCTION 
121 PREFACE 


This specification defines the instruction set for the 
V-Series processor family. 


Appendix A - Compatibility Notes: Describes the machine 
dependent variations to the instruction specifications. 


1.2 RELATED SPECIFICATIONS 
See Appendix A - Compatibility Notes (A.01). 
1.3 GENERAL DESCRIPTION 


This instruction set consists of powerful, high Level 
variable length instructions of up to three operand 
addresses each. It has instructions for data manipulation 
and local program control as welt as more complex 
instructions to address outside of the local progran 
environment and switch program environments. This family 
of instructions will also. permit the system to address 
“memory of greater than five million bytes. Addressing 
Limitations are machine dependent. See Appendix A - 
Compatibility Notes (A.53). 


Operands may be fixed in length, may vary from 1 to 160 
units, or may have their Lengths defined by a begin/end 
address pair. In addition, data types may specify unsigned 
numeric, signed numeric, or unsignea alpha. 
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2 DATA REPRESENTATION 
Conversion between signed and unsigned 4-bit 


representation and 8&-bit representation is accomplished 
automatically during the execution of instructions. 


2.1 SIGNED NUMERIC FORMAT (SN) 


Data is interpreted in units of 4 bits (one digit). The 
sign is interpreted as a separate and leading 4-bit unit. 
The 4-bit code is interpreted by the arithmetic units as 
follows: : : 


4-bit Code Digit Sign Code 


coco 
0001 
oc10 
0011 
0100 
0101 
0710 
0711 
1000 
1001 
1010 
1011 
1100 
1101 
1110 
4111 


Unde fined* 
Unde f ined* 
Undefined* 
Undefinedx 
Undefined* 
Unde fined* 


DAMTOADYOONAUEWN=O 
+h reer ee een eee te 


* Undefined -— The hexadecimal digits A through F are 
hereafter referred to as "undigits®. 
Use of undigits in an arithmetic 
operand, except for the sign digit, 
will cause an Invalid Arithmetic Data 
Fault. See Appendix A -— Compatibility 
Notes (A.16). 
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2al . SIGNED NUMERIC FORMAT (SN) (Continued) 
When the result of an operation is signed, the sign-digit 


is stored as fodlows: 


- 1100 (Cc) 
1101 (Dd) 


+ 
“ 


' 
" 


When the sign digit ‘is interpreted as PLUS, it wilt 
compare as HIGH relative to a sign digit interpreted as 
PINUS. _ 


In the examples that are given at the end of the 
description of many of the instructions the plus symbol 
(+) ts used to indicate a sign digit value of 0-9, <A, &, 

€, E or F. The symbol also is used to represent a plus 
sign value that may be stored within the processor. The 
letter "C“ is. used to indicate that the precessor has 
written a plus sign into memory. The letter *D"® is used 
to indicate the minus. sign except that the minus symbol 
(-) is. used to represent a minus sign value that may be 
stored within the processor. 


222 ‘UNSIGNED NUMERIC FORMAT CUN) 


Cata is interpreted in units of four-bits (one digit). 
Unsigned data fields are assumed to be positive. 


2u3 UNSIGNED ALPHA FORMAT (CUA) 


Data is interpreted ir units of eight bits (one byte or 
one character). 


The internal representation of alpha data is in the 
Extended Binary Coded Decimal Interchange Code (EBCDIC). 


Eight-bit data is considered unsigned except in the case 
of the Move Alpha (OP = 10), Move Numeric (OP = 11), and 
Edit (OP = 49) instructions. Additional details are given 
in the description of these instructions. 


Alphanumeric comparisons are binary and thus the 


Clew-to-high) collating sequence for EBCDIC is 
sywnbois~-alphas-digits. 
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3 INSTRUCTION REPRESENTATION 


"Reservea" or “not specified" bits, digits, or characters 
must be zerc and are reserved for future specification. 
Ignored bits, digits or characters are not examined = and 
may be any vatue. 


ALL fields are addressed most significant digit first, 
untess specifically noted otherwise. 


ALL instructions must start at an even address or cause an 
Address Error Fault CAEX = 43). 


The data fields are called the A-field, the B8-field = and 
the C-field. AF and BF generaliy refer to the Lengths of 
A and 8 fields respectively The address of each field is 
called the A, B and C address. The data type cf each 
field is generally defined by the first digit (controtler 
bits) of the A, B and C addresses. 
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3.1 INSTRUCTION FORMAT 


The Processor instructions may vary in length from 4 to 30 
Gigits. An instruction may use a mixture of Extended 
Address and Non-extended Address formats. €xtended format 
Ws specified by. the value of the second digit of each of 
the A, 8, and C address syllables. An extended address 
occupies 8 cigits whereas a non-extended address occupies 
6 digits of an instruction. 


Non-Extended Formats. 


Description 


I 


OP AFBF AAAAAA 
OP AFBF AAAAAA BBEBBB 
OP AFBF AAAAAA EGBSBS CCCCCC 


4 ee 


& 


Extended Formats 


Description 


.— Se ee ed ee ee ee ed 


OP AAAAAAAA 
OP AFBF AAAAAAAA 
OP AFBSF AAAAAAAA BBEBBBBB 


- 2see eee = Stree ee ee we owe oe ow ee 
SSBSSSSStSs SS SSS SSSSVSsSSSSSsasqsszssszsz= 


Wheres. oP = Operator Code 


Variant Digits 


< 
" 


> 
mn“ 
iss) 
aan 
tt 


A and B-tield length variant. 


A, & C = Address of respective data fields 
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ye as NON-EXTENDED FORMAT 


Non-extended airect addressing capability is from 0 
through 99,999. In a Branch Instruction, the two adaress 
controller bits can be used to extend the address range to 
299,998 (See Section 3.5). The non-extended format is 
shown in Figure 3.1-1. 


3.122 EXTENDED FORMAT 


Extended direct addressing capability is from O through 
999,999. . 


An Extended Indicant is specified if the two high order 
bits of the second wost significant digit of an address 
syilable are true. An Extended. Indicant signifies that 
the next six digits contain the address and determines 
which index registers may be specified for this address. 
See Section 3.2. The non-extended and extended addressing 
.formats are shown in Figure 3.1-1. 
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FIGURE 3.1-1 NON-EXTENDED/EXTENDED ADDRESSING FORMAT 


SOS eee Bees es aww See eee awe eBeeeen se asses ee eee wow ee ee 


$m oe few wn of ee ow few we fm ewe few wn y 


NON-EXTENDED ADDRESS xx xx] 5 $4 | 3 £E2 414 4 
‘ re $n on ha nn fn om fame = Fone + 


INDEX INDICANT ~---- | 

j 

ADDRESS CONTROLLER ------ 
ADDRESS TEN THOUSANDS ---—-- 


ADORESS THOUSANDS 


oan tenean Se coins wienias Gani eninge ome sate 


ADDRESS. HUNDREDS ---—-------] ---- [---- 

. I | . 

ADORESS TENS ----—---------—] -—-— | ---- | ---- 
is | I | 

ADDRESS UNITS -------------=- | ---—- | -——-- | ---- 

| i I | 

1 4 | | 


He a ae ha re Fe ee Fa a fo ee fan ow Fae we Fem ent 
EXTENDED ADORESS [xx xx] x 16 [5 14 13 F$ 2,41 | 
a ooo Homme $a an oe fame fom a $e fa ew 

t 4 | 

INDEX INDICANT ----- | | 
! q 
| 

j 

| 


et 


| 
| I 
l | 
| i 
| | 
l [ 
| I 
{ d 
i | 
| I 
{ | 
I I 
i=--=] 

| 

1 


ADDRESS CONTROLLER ----— 


| 

l 

| 

1 

| 
EXTENDED INDICANT -------- | 
i 


ADDRESS HUNDRED THOUSANDS ----- 
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3.2 ADDRESS RESOLUTION 


Under the MCP for the V Series machines, most of the MCP 
and all user programs are partitioned into a number of 
separate memory pieces. Each is defined by its base and 
limit which are atways OD 1000. Alt addresses to this 
memory are relative to one of these base and limits. 


ALL processes running under the MCP on these machines have 

accessability to memory via eight base ard Limit pairs. 

Base #0 is defined as that process' context (data) area. 

Base #1 is defined as that process* code area. 

Non-indexed addresses will refer to base #0 or base #1, 

depending upon whether the address refers to data or code,’ 
respectively. In order to support user programs with only 

ene base and Limit (i.e. with the intermixed code and 

data), both base #0 and base #1 point to the same area of 

memory. : 


Processes can also address memory via all 8 base ana Limit 
pairs through the use of the base indicant aigit in one of 
the index registers. With non-extended addressing, IX1, 
Ix2, and IX3 can be used. Extended addressing also allows 
the use of IXx4, IX5, IxX6, and IX7. 


Addresses will be resolved according tc the following 
charts 


EXTENDED INDEX ADDRESSING MODE 
INDICANT INDICANT 


None 0 Context Relative 
None 1 IX1 w/EBase Indicant 
None 2 IX2 w/Base Indicant 
None 3 IX3 w/Base Indicant 

A 0 Address Error 

A 1 Address Error - 

A 2 Address Error 

A 3 Address Error 

B 0 Address Error 

B 1 Address Error 

B 2 Address Error 
. 8B 3 Address Error. 
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3.2 ADDRESS RESOLUTION (Continued) 
EXTENDED INDEX ADDRESSING MODE 


INDICANT INDICANT 


Context Relative 

IX1 w/Base Indicant 
IX2 w/Base Indicant 
IX3 w/Base Indicant 


Oann 


Code Base Relative (Base #1) 
IX4 w/Base Indicant 
IX5 w/Base Indicant 
IX6 w/Base Indicant 


eo co 


Address Error 
IX7 w/Base Indicant 
Address Error 
Address Error 


mmomm 


Address Error 
Address Error 
Address Error 
Address Error 


WNaAOo WN=?o WN © WN © 


van TAT 
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3.221 NON=INDIRECT ADDRESS 


A non-indirect context relative address is relative to the 
Code Base (Base #1) for the following instruction opcades: 


OP Mnemonic Name 

20 NOP No-operation 

21 LSS Branch on Less 

22 EaL Branch on Equal 

23 LEQ Branch on Less or Equal 
24 6TR Branch on Greater 

25 NEQ Branch on Not Equal 
26 GEA Branch on Gtr or Egl 
27° BUN Branch Unconditional 
28 OVF Branch on Overflow 

29 HBR Halt Eranch 

2A NUL Branch on Null 

28 GTN Branch on Gtr or Null 
31 NTR Enter 

32 EXT. Exit 


A non-indirect context relative address is relative to the 
Data Base (Base #0) for all other instruction opcodes. 


Address digits are limited te the decimal values of 0-9. 
Undigits (A through Ff) in a resolved final address will 
cause an Address Error fault. 


These specifications define certain aktsotute address 
fields, however, some machines require fixed address 
modifications. See Appendix A - Compatibility Notes 
(A.35). 
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Suge INDIRECT ADDRESS 


The referencea address field does not contain the operand 
data, but contains another address. The latter address 
may point to data or still another address. This indirect 
reference may be. carried to: any depth. The controlter: of 
the finat (direct) address specifies the format of the 
operand fielc to be accessed and must conform to any 
address controller restrictions for the instruction. 


Full generality of indexing is maintained -in indirect 
addressing. <Any or all of the indirect addresses in a 
chain may be indexed. An address is always indexed before 
the indirect reference is taken. 


Extended addressing may be applied to any or ali of the 
‘indirect addresses in a chain. 


ALL Indirect Addresses in an indirect address chain that 
are context relative are relative to the Data Base 
(Base #0). If the indirect address is indexed, the 
Specified Base Indicant from the index register will be 
used to determine the base, If the indirect address is 
extended with a "Dd" and no index register is specified, 
the address is relative to the Code Base (Base #1). 


Undigits in an unresolved intermediate address wili 


produce an Address Error Fault (AEX = 32). See Appendix 
A - Compatibility Notes (A.29). 
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3.2.3 BRANCH ADDRESS 


If non-exterded address format is used, the branch address 
in the Address Branch, Halt Branch, Enter ang Exit 
— Gnstructions have a maximum address capability of 299,998. 
To accomplish this the address cortrotler bits carry the 
following significance: 


OG = 0 = Most Significant Digit of Address 
O01 = 1 = Most Significant Sigit of Address 
10 = 2 = Most Significant Digit of Address 
11 = 3: 


Indirect Address 


If address extension is used, the address controller in 
the Branch, Halt Branch, Enter and Exit instructions is 
only used to indicate an indirect acdress. 


ALL Indirect Addresses in the indirect address chain that 
are. context relative are relative to the Data Base 
(Base #0) unless the indirect address is incexed. If the 
indirect address is indexed, the specified Base Indicant 
from the index register will be used to determine the 
Memory Area that contains the indirect address. If the 
indirect accress is extended with a "™D™" and no index 
register is specified, the address is relative to the Code 
Base (Base #1). 


An indexed tranch address should resolve to a Base 
Indicant value of "1". The processor will always treat 
the resolved address as being relative to Base #1. The 
processor will not check for improper memory assignments. 
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3.2.4 ADDRESS INDEXING 


The Index Register format is defined as: 


SIGN BI Dé 05 D4 D3 4 D1 
Sn ha a pt nw Fare nn fe ge pt 


1s tr | odo | dD | dD | on {dD fF vo | 
ene fm we $e = he em fae wn pen fone e fee at 


S = Sign digit 
I = Base Indicant 
D = Decimal digit O thru 9 


The address of the Index Register points to the sign 
digit. If indexing is specifed, the Index Register 
contents (D6 - 01) are added to or subtracted from the 
address depending on the value of the sign digit. 


The value of the Base Inaicant indicates which Base/Limit 
pair is associated with the indexed address. The Base 
Indicant must accompany the address in ait further 
processing. The specified base is added to the sum of the 
address and the decimal field of the index register. : 


Some values of the Base Indicant. may be invalid. See 
Appendix A - Compatibility Notes (A.32). 


An attempt to index below the BASE or above the LIMIT (see 
Section 5.1) will cause an Address Error Fault (AEX = 11). 
See Appendix A — Compatibility Notes (A.30). - 


An undigit in the decimal field of an Index Register will 
cause an Address Error Fault (AEX = 12). 


An indexed branch address should resolve to a Base 
Indicant value of "1". The processor will always treat 
the resolved address as being relative to Base #1. The 
precessor will not check for improper memory assignments. 
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322.4 ADDRESS INDEXING (Continued) 


Three Index Registers (IX1, Ix2 & IxX3) occupy a reserved 
area of memory, relative to Base #0. They are Located at. 
memory addresses 08, 16 and 24 respectively. 


These Index Registers may also be toaded with the Load 
Index Register instructicn (OP = 67) and stored with the 
Store Index Register instruction (OP = 68). 


The following instructions and procedures have the ability 
to change the index registers that are maintained in 
reserved memory as an implicit operand: 


OF Mnemonic Name 

30 BCT ; Branch Communicate (1X3) 

31 NTR Enter (1x3) 

32 EXT Exit (IxX3) 

35 VEN Virtual Enter C1IX3) 

37 SLL Search Link List CIX1) 

33 SLO Search Delink CIX1,1xX2) 
39 SEA Search CIx1) 

62 HCL Hyper Cali CIxX3) 

63 RET Return (Ix3) 

64 SLT Search List CIX1,1X2) 
66 STB Search Table CIX1) 

91 SRD Scan R/D CIX1) 

-- HCP Hardware Call (1x3) 
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3.2.4 ADDRESS INDEXING (Continued) 


The four Mobile Index Registers (CIX4, IX5, 1X6 & IX7) may 
be loaded inagivually or collectively with a Load Index 
Register instruction (OP = 67) and stored indivuatty or 
collectively with a Store Index Register instruction 
COP = 68). The processor must maintain the value of these 
registers. 


The following instructions and procedures set the Mobile 
Index registers invalid after storing them on a stack: 


oP Mnemonic _ Name 
30 BCT Branch Communicate 
62 HCL _ Hyper Cail 
— INP Interrupt Procedure 
-- HCP , Hardware Call Procedure 


The follewing instructions restore the Mobile Index 
registers that were stored on a stack. 


oP Mnemonic Name 
63 RET Return CHCL & HCP variant) 


93 BRYV Virtual Branch Reinstatee 
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3a205 ADDRESS CONTROLLER 


The two tow-order bits of the first digit of the address 
field provide information that refers to the particular 
address or to the type of data stored at that adcress. 


The two bits generally carry the following significance: 


00 - Unsignec 4-bit format CUN). 
C1 Signed 4-bit format (SN) 
10 - Unsignea 88-bit format CUA) 
1% - Indirect Address (IA) 


Some combinations are prohibited in some instructions and 
may be variants in other instructicns. 


The values of the first digit for both the low 
(controller) and the high order (indexing) bits are shown 


telow. 
UN SN UA IA 

fn tan ne toe nm ton + 
to3ibtfyp2t%t3 4 No indexing 
ee ee es ; 
14 15 |] 6 17 4 IX1 IX4 Ix? 
et tee Se 
18 |9 Ja ESB | IX2. 1x5 
em wan $n a tae Hen t 
ic }] 0 J € Jr | IX3 1X6 
qemmn fom w en foment ent 

Examples: 


1. Ae-address = 601000. 


From the above table, 6 means UA and IX1. This means 
add 10COQ and the contents of Index Register One to the 
value of the Base. The data at this address is 
processed as eight bit units. 


2. A-address = FOOQOO0O. 
From the table, F means IA and IX3. This means that the 
indirect address will te found by adding zero to the 
contents of IX3 and then adding the base. 
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OPERATOR CODE 


3.3 


“--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


The first two digits of an instruction are used to define 
the operation. ALL unassigned operator codes are reserved 
for expansion. The occurrence of an invalid operator code 
is) an Invalid Instruction Fautt (IEX = 01) and will cause 
@ Hardware Call procedure to be executed. 


FIELD LENGTH 


‘The next four digits may be used to define fietd tength. 


AF - and BF generally refer to the data field tength of the 
“A“ operand and the “B" operand respectively. Maximum 
fietd tength of 100 units is indicated when the two digit 
value is equat to 00. 


INDIRECT FIELD LENGTH 


Indirect Field Length is specified by setting the two high 
order bits (8 & 4) of the most significant digit True. 
When Indirect Field Length is specified, a two-digit 
mewory Location relative to the Data Base (Base #0), is 
addressed. The information at this address specifies the 
actual field Length or another two digit memory Location. 


The relative address of the Indirect Field Length 
information is specified by the two low order bits of the 
most significant digit and the three high order bits of 
the Least significant digit. - 


Msp | LSD 
a + 
81$3r1 ft uid I = Indirect Field Length Flag = 1 
a eS 
4] © + u f T = Tens Position of Address + Base 


tere foment 
2/T | vu f U 
mm few net 
1f{ Tt ¢€ O | 0 


Units Position of Address + Base 


MUST BE ZERO 


pare wo ee 
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3.4.1 INDIRECT FIELD LENGTH (Continued) 


Twerty even numbered indirect addresses ranging from 
CC to 38, relative to Base #0, are available. The 
following table decodes the relative address of the 
indirect field Length specified by AF or BF. j 


MSD | LSD 


ee we ee } ee ee ene oe ewe ee ee 


fo 2 4 6 8 


owe ee ow owe we oes owe ooo woeoo 


c | 00 G2 04 G6 O08 
D | 10 12 14 #16 18 
E (20 22 24 26 28 
F 30 32 «34 36 38 


Example: If AF=C4 and Base #0 = 1000, the two digit 
Length of the "A" data field or another indirect 
field Length is found at absolute address 1004. 


Only the following instructions have Indirect Field Length 
capability for both AF and BF: 


OP Mnemonic .€ Name 

01 INC Increment 

02 ADD Add 

03 DEC Decrement 

04 SuB Subtract 

05 MPY Multiply 

06 DIV Divide 

08 MVD Move Data 

09 MVE Move Links 
70 MVA ; Move Alpha 
1 MVN Move Numeric 
12 MVW Move Words 
13 MVC Move and Clear Words 
14 MVR Move Repeat 
15 TRN Translate 
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3.4.7 INDIRECT FIELD LENGTH (Continued) 
OP Mnemonic , Name 
16 SDE Scan-Equal 
17 SDU Scan-Unequal 
18 SZE Scan-Zone Equal 
19 $ZU Scan-Zone Unequal 
30 BCT Communicate 
31 NTR Enter 
55 VEN Virtual Enter 
37 SLL Search Link List 
38 SLD Search Link DelLink 
39 SEA Search 
42 AND And 
43 ORR OF 
44 NOT Not 
45 CPA Compare Alpha 
46 CPN ' Compare Numeric 
49 -E0T Edit 
60, _ LOK. Lock/Unlock 
61 . ASP Adjust Stack Pointer 
. 62 HCL Hyper Cail - 
64 SLT Search List 
65 WHR c Write Hardware Registers 
66 STB Search Tabte 
67 LIX Load Index Registers 
68 SIX Store Index Registers 
85 cro Convert 1/0 
86 ATE Alter Table Entry 
87 MOP Measurement OP 
88 D2B Decimal to Binary 
8&9. - B2od. Binary to Decimal 
90, CO : INT Interrupt 
9T SRO Scan Result Descriptor 
92 RAD Read Address 
94 tro Initiate 1/0. 
95 ROT ‘Read Time of Day 
97 STT Set Time of Day 
98 Ioc 1/0 Complete 
99 SST System Status 
AO MVS Move Strings 
Al CPS ie Compare Strings 
A2 HSH Hash Strings 
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2.4.1 


of 


INDIRECT FIELD LENGTH 


The following 


instructions 


Br rn rent 1997 5390 
V SERIES INSTRUCTION SET 
SYSTEM DESIGN SFECIFICATION REV. A PAGE 31 
(Continued) 
have Indirect Field tength 


capability in AF only. EF indirect field Length will be 
ignored. 

OP. Mnemonic Name 

33 BRT Bit Reset 

34 BST Bit Set 

40 BZT Bit Zero Test 

41 BOT Bit One Test 

48 HBK Halt Breakpoint * 


* See Appendix A - Compatibility Notes (A.25). 


LITERALS (CAF ONL 


The Literal capability can only be specified by "AF". 


Y) 


An 


"A* Field Literal is specified by setting the 8 and 2 bits 


of the most significant digit of AF True 
Literal 
syllable of the instruction does not 


False. The 
but dces conta 
the instruction. 
the 


in 


The six digits of the "A" address 
instruction 
address index, address contrcller or the operand 


and the 4 obit 
flag indicates that the “A” address 
contain an  aaddress 
the Literal data that is to tbe used by 
portion 
not the 
address. 


are the operand itself and 


The Literal is LEFT JUSTIFIED. Literat capability and AF 
Indirect Field Length cannot be specified at the same 
time. 
MSD | LSD 
oe ee 
81 t | aod ] L = Literati Flag = 1 
ee es 
4] @ j ui O = Must te Zero 
ee + : 
27— te | ui ft U = Units of Literal Length 
a oe + 
1] at dt oui | A = Address controller of Literal 


$omwwnfawwnnt 


field (see following table) 
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ENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 32 


2 Re ae eee ae eee ae en ee ee ere ae cee re ee es ee ee ee ae ee ee oe, ee ce we aD On ae Oe ae OS ee oe ee ae ee 


F422 LITERALS (Continued) 


Bi 


Th 
In 


ts Al and AG of “AF" indicate the Literal data type. 


At | AO Controller 3 Unit Length 


qe oo fe wee @ fee owe ee wee oe cow ewes fee ee eww eee ewe we ewes 


1 G | O | Unsigned 4-bit (UN) | 1-6 digits 


} O | 4 +‘| ‘Stigned 4-bit (SN) 1 1-5 digits plus sign 
fem hn aw fp nn se ne fe no ee 
J 1 | #O ff 8=bit CUA) | 1-3 characters 

pr an fr ee fa ee re ee ee fa ew ne we ew we eee 
i414 % 4 #(| Reserved .- ] 

em mow fone fon + + a fa ee ee wo +--+ 
e following improper useage of Literal will produce an 


valida. Instruction Fauit (CIEX = 22). See Appendix 


A - Compatibility Notes (A.28). 


Th 
fi 
if 


1. Controller = 3. (A1*A0) 
28 Controller = 2 (A1*A0/) and Length >3 
3. Controller = 1 (A1/*A0) and Length >5 
4. Controller = 0 CA1/*A0/) and length >6 
e data itself must be left-justified in the six digit 


eld that would have contained the non-extended A address 
it were not titeral. 
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3.462 LITERALS (Continued) 


Only the following instructions have Literal capability: 


OP Mnemonic Name 

01 INC Increment 

02 ADD Add 

03 DEC. Decrement 

04 sus Subtract 

05 MPY Multiply 

06 oIV Divide 

10 ; AVA ~ Move Alpha 

11 MVN Move Numeric 

14 MVR Move Repeat 

16 SDE Scan-Equal 

17 SBU Scan-Unequal 

18 SZE Scan-Zone Equal 
19 $ZU Scan-Zone Unequal 
37 SLL Search Link List 
38 SLO ._ Search Link Delink 
39 SEA Search 
*40 82T Bit Zero Test 

£41 BOT Bit One Test 

42 AND And 

43 CORR Or 

44 NOT Not 

45 CPA Compare Alpha 

46 CPN Compare Numeric 
49 EDT Edit 

61 ASP Aajust Stack Pointer 
87 MOP Measurement OP 

&é& D2B Decimal to Binary 
8&9 B20 Binary to Decimal 
94 ; 110 Initiate 1/0 

98 10c I/0 Complete 


*Not recommended for general use 
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324.2 LITERALS (Continued) 


The Literal Flag is invalid in the following instructions 
and wili cause an Invalid Instruction Fault (IEX = 21): 


OP 


08 
09 


37. 


33 
34 


64 


66 
67 
68 


85 


90 


92.. 


93 
95 
97 
99 
AO 
A1 
A2 


The Literal Flag is ignored in the 


oP 
47 
48 
63 
84 
91 


Mnemonic 
MVD 
AVL 
NTR 
BRT 
BST 
SLT 
sta 
LIX 
SIX 
cro 
INT 
RAD . 
BRYV 
RDT 
STT 
SST 
MVS 
CPS 
HSH 


Mnemonic 
SMF 
HBK 
RET 
ACM 
SRD 


Name 
Move Data 
Move Links 
Enter 
Bit Reset 
Bit Set 
Search List 
Search Table 
Load Index Registers 
Store Index Registers 
Convert 1/0. 
Interrupt 
Read Address 
Virtual Branch Reinstate 
Read Time of Day 
Set Time of Day 
System Status 
Move Strings 
Compare Strings 
Hash Strings 


following instructions: 


Name 
Set Mode 
Halt Breakpoint 
Return 
Accumulator Manipulate 
Scan Resust Descriptor 
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3.4.2 LITERALS (Continued) 


The Virtual Enter (VEN) and Hypercall CHCL) instructions 
use concatenated AF/BFE field Lengths or an AF Literal. In 
this case, an AF Literal of 81, 82 or 83 will be 
interpreted as a length of 1, 2 or 3 characters in the "A™ 
Location... All other Literals are not atlowed and will 
cause an Invalid Instruction fault (IEX = 21). 


3.5 INSTRUCTION OPERAND OVERLAP DEFINITIONS 
3.547 TOTAL OVERLAP 


Two operands totally overlap if their addresses, address 
cortrollers and field lengths are identical. 


3.5.2 PARTIAL OVERLAP 
Two operands partially overlap if at least one digit of 
each occupy the same memory Location and at least one of 
the following conditions is true. 
1) Starting operand addresses are not equal. 
2) Data types are not equal. 
3) Field tengths are not equal. 
3a523 MATCHING TYPE~ADDORESS OVERLAP 
A type of partial overlap where the operands addresses are 


the same and data types are the same, but the field 
lengths are not the same. 
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4 PROCESSOR STATE 
4A -INTERNAL PROCESSOR STATE 


The V-Series architecture is basically a memory-to-memory 
computer architecture. However, scme processor state is 
loaded from memory by the prccessor at specific times, and 
any succeeding modifications of those fields in main 
memory has no immediate effect upon the processor 
operation. 


The following list specifies the global state set up in 
memory by software and Loaded within the processor: 


1. . REINSTATE LIST ADDRESS 
2. MEMORY AREA STATUS TABLE ADDRESS 
3. SNAP PICTURE ADDRESS 
he MEMORY ERROR REPORT ADDRESS 
** S. KERNEL MEMORY AREA TABLE BASE/LIMIT ENTRIES 
6. MCP ENVIRONMENT TABLE ADDRESS 
7. NUMBER OF ENTRIES IN THE MCP ENVIRONMENT TABLE 
8. TIME OF DAY 


**x Not all processors load this item of processor state. See 
_ Appendix A - Compatibility Notes (A.l44). 
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4.1 INTERNAL PROCESSOR STATE (Continued) 


The following ist specifies the state maintained within the 
processor for the CURRENT TASK: 


1. TASK REINSTATE LIST POINTER - points to entry for 
current task 


26 TASK USER ENVIRONMENT TABLE POINTER - points to ET 
for current task 


3. NUMBER OF ENTRIES IN TASK USER ENVIRONMENT TABLE 


4. TASK USER SERVICES MEMORY AREA TABLE PCINTER <- points 
to USMAT for current task 

5. NUMBER OF ENTRIES IN THE USER SERVICES MEMORY AREA 

: TABLE 


be MCP DATA MEMORY AREA BASE/LIMIT - points to MCP DATA 
MA for current task 


eer cr ACTIVE ENVIRONMENT NUMBER - active environment number 
for current task 


8. PROGRAM COUNTER = program address for current task 
9. TIME SLICE REMAINING 

710. ACCUMULATOR 

11. MEASUREMENT REGISTER 

12.2 INTERRUPT MASK 

13. MOBILE INDEX REGISTERS 

14. COMPARISON TOGGLES (COMS) 

15. OVERFLOW TOGGLE 


16. MODE INDICATORS 
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4.2 OVERFLOW FLAG. 


The Overflow Flag indicates that the result fietd Length 
of an arithmetic, Move Alphanumeric, or Move Numeric 
operation is not sufficient to store the result. 


The Overflow Flag is not cleared at the beginning of an 
arithmetic operation, but is preservec. Therefore, it 
indicates overflow that has occurrea any time before or 
during a series of arithmetic operations or other 
interspersed non-arithmetic operations. 


The Overflow Flag is cleared by the Conditional Branch on 
Cverflow (COP = 28), Edit (OP = 49) and Search (OP = 39) 
instructions. 


The Overflow Flag is stored in memory and reset by the 
Branch Communicate (OP = 30), Enter (OP = 31), Virtual 
Enter (OP = 35), and Hyper Call (OP = 62) instructions. 
The Overflow Flag is also stored in merory and reset by 
the Interrupt and the Hardware Call procedures... 


The Overflow Flag is unconditionally restored from memory 
by the Return (OP = 63) and Virtual Branch Reinstate 
COP = 93) instructions and conditionally restored from 
memory by the Exit (OP = 32). 


The COM and OVF Flags Field referenced elsewhere in this 
documentation contain the following information: 


Information Digit Bit 
Reserved Ox 3 
Reserved 2 
Reserved 1 
Reserved 0 
Reserved 1 3 
Overflow Flag 2 
Comparison Low Flag 1 
Comparison. High Flag 0 


* Note: Digit 0 is used as a flag during the EXIT 
o instruction to. specify whether to restore 
the settings of the Overflcw and Comparison 
flags. 
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4.2 OVERFLOW FLAG (Continued) 


The Overflow Flag is affected by .the following 
instructions and procedures: 


OP Mnemonic Name 

01 Inc _ Fixed Point Arithmetic 
02 ADD 

03 DEC 

04 suB 

06 DIV 

10 AVA Move Alphanumeric 

11 MVN Move Numeric 

28 OFL Branch on Gverflow 

30 BCT Branch Communicate 

31 NTR Enter 

32 EXT Exit 

35 VEN Virtual Enter 

39 SEA Search 

49 EDT Edit 

50 IAD Integer Arithmetic 

51 IAS 

52 ISU 

53 Iss 

54 IMU 

55 IMS 

$7 IMI 

62 HCL Hyper Call 

63 RET Return 

70 RAA Real Arithmetic 

71 RAS ; 

72 RSU 

73 RSS 

74 RMU 

75 RMS 

76 RDOV 

77 RDS ; 

84 ACM Accumulate Manipulate 
88 D2B Decimal to Binary Conversion 
89 B2D Binary to Decimal Conversion 
93 BRV Virtual Branch Reinstate 
== INP Interrupt Procedure 

-- HCP Hardware Cali Procedure 
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4.2 COMPARISON FLAGS (COMH, COML) 


The states of the Comparison Flags are: 


+=-COML- |-COMH-+ 

t 0 { oO { Null (Clear) 

1 Oo { 1 I Greater or High 
1 fT 1 oO | -Less or Low 

| 1 | 1 | Equal 

ee onan y 


The Comparison Flags will be stored in memory and reset by 
the Branch Communicate (OP = 30), Enter (OP = 31), Virtual 
Enter (OP = 35), and Hyper Catl (OP = 62) instructions. 
They are also stored in memory and reset by the Interrupt 
and the Hardware Cali procedures. 


The Comparison Flags are unconditionaliy restored from 
memory by the Return (CP = 63) and Virtual Branch 
Reinstate cop = 93) instructions and conditionally 
restored from memory with by the Exit (OP = 32). 


The Layout of the CoM Flags Field is displayed in Section 
42 , 
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4.3 COMPARISON FLAGS (Continued) 


The Compariscn Flags are affected by the following 
instructions and procedures: 


OP Mnemonic Name 

61 INC Fixed Potnt Arithmetic 

02 ADD 

03 DEC 

04 sus 

05 MPY 

06 Orv : 

10 MVA Move Alrchanumeric 

11 MVN Move Numeric 

16 SOE Scan to Delimiter ~ Equal 
17 SDU Scan to Delimiter - Unequal 
18 SZE Scan to Delimiter - Zone Equal 
19 $ZU Scan to Delimiter - Zone Unequal 
30 BCT Branch Communicate 

31 NTR Enter 

32 EXT Exit 

33 BRT Bit Reset 

34 ; BST Bit Set 

35 VEN Virtual Enter 

37 SLL Search Link List 

38 SLD Search Link Delink 

39 SEA Search 

40 BZT Bit Zero Test 

41 BOT Bit One Test 

42 AND And 

43 OR Or 

44 NOT Not 

45 CPA Compare Alphanumeric 

46. CPN i Compare Numeric 

49. EDT Edit 

50 IAD Integer Arithmetic 

$1 IAS 

S2 Isu 

53 Iss 

54 IMU 

55 IMS 

57 IMI 

58 ILD 

59 Ist 

60 LOK Lock/Unlock 
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4.3 _ COMPARISON FLAGS (Continued) 
oP Mnemonic Name 
62 HCL Hyper Calt 
63 RET. Return 
64 SLT Search List 
66 STB Search Tabie 
70 RAA Real Arithmetic 
71 RAS - 
72 RSU 
73. RSS 
ras RMU 
75 RMS . 
‘ 76 RDV 
77 RDS 
73 RLD 
79 - RST 
84 ACM ae 
88 D2B Decimal to Binary 
89 B2D. Binary to Decimal 
91 SRo Scan Result Descriptor 
92 RAD Read Address Register 
93 BRYV Virtual Branch Reinstate 
94 I1r0 Initiate 1/0 
A1 CPS Compare Strings 
-- INP Interrupt Procedure 
-- HCP Hardware Cail Procedure 


The Comparison Flags are not altered by conditional or 
unconditicnal branching. 
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4.4 MODE INDICATORS 


The Mode Indicators are used to SPS ov ay the operating mode 
ef the processor. 


The Mode Indicators are storea in memory in the following 
formats: 


INFORMATION DIGIT BIT 


Reserved 

Reserved 

Reserved 

Reserved 

Soft Fault Enable 
Privileged/User Mode 
Trace Mode 

Snap Enable 


nero ot OOOO OC 
0 #8 NWO AN WwW 


The Mode Indicators may be changed by the _ following 
instructions and procedures: 


oP Mnemonic Name 

30 BCT Branch Communicate 

62 HCL Hyper Call 

63 RET Return 

93 BRY Virtual Branch Reinstate 

-_— INP Interrupt Procedure 

-- HCP Hardware Call Procedure 
4.4.1 SNAP ENABLE INDICATOR 


The Snap Enable Indicator must be set in addition to the 
Snap Picture Enable (See Sec. 4.6) to allow a Snap picture 
to be taken and stored at the Snap Picture address that 
has been set with the Write Hardware Register instruction 
(OP = 65:8F = 01). 


—~-6urroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CORPORATION toannn--------------------+ 1997 5390 
SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT | V SERIES INSTRUCTION SET 
| 
eS eS SS Se as aS a Se ae res 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 44 
en 4 TRACE INDICATOR 


The Trace Indicator enables the Trace function of the 
processor. The Trace Indicator is either set or reset by 
the Hyper Call (OP = 62), the Return (COP = 63), or the 
Virtual Branch Reinstate (OP = 93) instructions or the 
Hardware Call procedure... The Trace Indicator is aiways 
reset by the Interrupt Procedure. 


when the Trace function is enabled, a Trace Fault Hardware 
Call procedure will be executed at the completion of the 
current instruction except after the Hardware Call Return 
variant of the Return COP = 63) instruction. The Hardware 
Call procedure will store the instruction address of the 
next instruction to be executed along with some trace 
parameters on the stack. See Appendix A - Compatibility 
Notes (A.50). 


The Hardware Catl Return variant of the Return (OP = 63) 
instruction will prevent a Hardware Call procedure due to 
the Trace Indicator until the next . instruction has been 
executed. 
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4.4.3 PRIVILEGED/USER MODE INDICATOR 


The Privileged/User Mode Indicator is used to control the 
use of certain instructions that may only be executed by 
the operating system. The system is in Privileged Mode, 
which adtows ail instructions to be executed, if the 
indicator is set. The system is in User Mode if the 
indicator is reset. An attempt to use a privileged 
instruction while in User Mode wilt cause an Invalid 
Instruction fault C(IEX = 02). 


The following instructions may onty be executed in 
Privileged Mode: 


oP Mnemonic Name 

60 LOK Lock 

63. RET Return CHCL & HCP variant). 
65 WHR Write Hardware Register 
&5 cro Convert 1/0 

86 ATE Alter Table Entry 

90 INT Interrupt 

91 SRO Scan Result Descriptor 
92 RAD Read Address 

93 BRYV Virtual Branch Reinstate 
94 Iro Initiate I/0 

97 SsTT Set Time-of-Day Timer 

98 roc 1/0 Complete 

99 SST System Status 


The Privileged/User Mode Indicator aiso restricts the use 
of the MCP Environment Number in certain instructions. In 
the Virtual Enter (OP = 35), the Virtual Exit variant of 
Return (OP = 63), the Move String COP = AOD), the Compare 
String (OP = A1) and the Hash String COP = A2) 
instructicns, if the most significant digit of the 
Environment Number is equal to a "D" and the system is not 
in Privileged Mode cause an Invalid Instruction fault 
CIEX = 31). In the Move String (OP = AD), Compare String 
COP = Ai) and Hash String (OP = A2) instructions, if the 
Environment Number is equal to “zero” and the system is 
not in Privileged Mode cause an Invalid Instruction fault 
(TEX = 32). 
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4.4.4 SOFT FAULT ENABLE INDICATOR 


The Soft Fault Enable Indicator enables the soft fault 
reporting feature of the V-Series operating system. 


When this indicator is set the  8ranch Communicate 
Cop = 30), Hyper Cait (OP = 62), Return COP = 63) and 
Virtual Branch Reinstate (OP = 93) instructions wilt 
examine the Soft Fault Pending Flag in the Reinstate List 
entry for the current task, and cause a Hardware Call 
procedure to be executed if the digit is not equal to 
zero. 


4.5 MEMORY ERROR REPORT ENABLE 


The Memory Error Report Enable allows one memory error 
report to be written into memory. 


This) indicator affects the contents of main memory 
specified by the vatue of the Memory Error Report Address 
that has been set by the Write Hardware Register 
instruction (OP = 65:3BF = 02). 


This enable is set by the Write Hardware Register 


instruction (OP = 65:8F = 02) and is turned off 
automatically after the report has been written into 
memory. 

4.6 SNAP PICTURE ENABLE 


The Snap Picture Enable allows one SNAP picture to be 
stored in memory. 


This enable affects the contents of main memory specified 
by the value of the Snap Picture Address that has been set 
by. the Write Hardware Register instruction 
COP = 65:BF = 01). 


This indicator is set by the Write Hardware Register 


instruction (CoP = 65:BF = C1) and is turned off 
automatically after the picture has been written into 
memory. ‘ 
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4.7 TASK TIMER 


The Task Timer is a counter that is used to interrupt a 
task when its time stice has ended. The maximum timer 
value is about 100 seconcs. The most significant digit of 
the timer controls the timer interrupt. 


If the Timer Interrupt bit is set in the Interrupt Mask, 
an Interrupt procedure occurs, that stores the address of 
the next instruction to be executed, whenever the most 
significant digit of the timer is equal to zero. 


If the Timer Interrupt bit is not set in the Interrupt 
Mask, the timer witilk continue to decrement at the same 
rate until an Interrupt procedure is executed for any 
reason. At that time the value of the Task Timer will be 
stored in the Reinstate List Entry for the interrupted 
task and the Task Timer set to its maximum value. 


If an interrupt has not occurred before the entire task 
timer reaches zero, a task timer fault will occur, which 
will cause @ hardware cail that will store the address of 
the next instruction to be executed. See Appendix A - 
Compatibility Notes (A.45). 


The Task Timer is affected by the Virtual Branch Reinstate 
instruction COP = 93) and the Interrupt procedure. 


The resolution of the Task Timer is machine dependent. 
See Appendix A ~- Compatibility Notes (A.36). 
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4.8 KERNEL MODE 


Kernel Mode is the special mode the processor is in while 
executing the MCP Kernel routine. © The MCP Kernel is 
entered with the execution of the Interrupt procedure and 
is exited with the execution of the Virtual Branch 
Reinstate instruction (OP = 93). 


An attempt to execute a Hardware Catl procedure while in 
Kernel Mode will cause the system to REDLIGHT halt after 
storing the fault indicators in absolute meacry location 
72 - 81. 


When a REDLIGHT halt occurs, a SNAP picture is taken (Cif 
enabled) and the processor stops. The processor cannot 
continue from this point as the error that caused the 
REDLIGHT is in a non-recoverable portion of the system. 
The error must be cured and the system reinitialized 


manually. 
5 TASK ADDRESSING ENVIRONMENT 
5.1 TASK ADDRESSING CAPABILITIES 


A task may have up to eight different areas of main memory 
addressable in its tocal environment at any one tine. 
These Local memory areas are located using the following 
data structures: the Reinstate List, the MCP Environment 
Table, the User Environment Table, and Memory Area Tables. 
These tables ere described in sore detail in tater 
sections, However, the bcasic linkages between these tables 
are described briefly below. 


Each task has an entry in a-system array called the 
Reinstate List in which the processor and MCP maintain 
information about that task. 


A task may execute instructions from MCP code modules or 
user program code. All of the code modules for the MCP 
have entries in the MCP Environment Table. Entry #0 of the 
Reinstate List contains a pointer to the MCP Environment 
Table. All cf the code modules for a user program have 
entries in the User Envircnment Table for that task. The 
Reinstate List entry for each task contains a pointer to 
the User Environment Table for that task. 
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5.1 TASK ABDRESSING CAPABILITIES (Continued) 


Each MCP or User Environment Table entry points to a 
Memory Area Table which describes the Local addressing 
environment for that code. The first eight entries in the 
Memory Area Table contair the actual base/limit pairs for 
each memory area or indirect pointers to the actual 
base/Llimit pairs. 


The smatlest atllocatable unit of memory is 4 Memory Area. 
It may be from 1,000 to 1,000,000 digits in size in 
increments of 1000 digits. 


The following instructions or procedures change the 
operating environment of the processor by resolving the 
first eight entries in the specified Memory Area Tabie and 
retaining the Base and Limit values for memory access 
protection. See Appendix A - Compatibility Notes (A.34). 


oP Mnemonic Name 

30 BCT Branch Communicate 

35 VEN Virtual Enter 

62 HCL Hyper Call 

63 RET Return 

86 ATE Alter Table Entry 

93 BRV Virtual Branch Reinstate 
-- INP Interrupt Procedure 

-- HCP Hardware Call Procedure 


The processor has the ability to reference these eight 
Memory Areas as the local environment at any point in time 
(See Section 3.2). The processor also has the ability to 
reference nen-local Memory Areas and provide memory access 
protection for such Memory Areas as are specified by the 
Convert 1/0 COP = 85), the Alter Table Entry (OP = 86), 
the Move String (OP = AQ), the Compare String (COP = At), 
or the Hash String COP = A2) instructions. 
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5.2 REINSTATE LIST 


The Reinstate List is a system array set up by the MCP to 
control task switching on the processor. Every task has an 
entry in this table. 


The Reinstate List is located in memory with a Write 
Hardware Register instruction (OP = 65:8F = 00). 


Two of the entries have special significance. The entry 
for task #0 is not assigned a task, because its 
Environment Table Address field contains the address of 
the MCP Environment Table. Task #1 is reserved for the cP 
Kernel code. 


See Appendix A - Compatibility Notes (A.46) for a detailed 
layout of the entry. 


Sez ENVIRONMENT TABLE 


The Environment Tables are system arrays set up by the MCP 
to. inform the processor of the legal addressing 
environments for a task. A task has access to addressing 
environments in the MCP Environment Table or that task's 
USER Environment Tabte. 


The MCP Environment Table is located by the Environment 
Table Address field in the Reinstate List entry for Task 
#0. This Environment Table is shared by all tasks. 


Every task has its own USER Environment Table, located by 
the Environment Table Address field in the Reinstate List 
entry for ou task. 


See “Appendix A - Compatibility Notes (A.48) for a Sec eiree 
Uayout of the Environment Table entry. 
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5.4 MEMORY AREA TABLE 


A Memory Area Table (MAT) contains 1-106 entries which 
contain the actual Ease/Limit pairs for a memory area or 
point indirectly via Copy descriptors to the actual 
Base/Limit pairs. It may be an executable or 
non-executatle Memory Area Table. 


Each envircnmental table entry of a task contains the 
address of a Memory Area Table and the number of entries 
in that table. Each task when running has one of its 
Memory Area Tables loaded into the hardware. This is 
called its local addressing environment. <A task can have 
up to eight different memory areas in its local addressing 
environment at any one time. Its Local addressing 
environment is cefined by an executable Memory Area Table. 
An executable Memory Area Table contains eight entries, of 
which Base/Limit #1 references a code memory area Cise., 
instructions are fetched from this memory area). 


A non-executable Memory Area Table does not contain a 
reference to a code memory area in Base/Limit pair #1. It 
is used for storage of Memory Area descriptors (Base/Limit 
pairs or Copy descriptors to Base/Limit pairs). 


Every task has a User Services Memory Area Table (USMAT). 
This non-executable Memory Area Table describes MCP memory 
areas containing privileged information about that task. 
To protect these memory areas from user access, this 
Memory Area Tabie is Located body the Memory Area Table 
Address field in the USER Environment Table entry #40 for 
the task. Thus to access any of these memory areas via an 
instruction, the user must specify an Environment Number 
of zero, which is illegal except in Privileged Mode. 


A Memory Area Table entry can have the following Memory 
Area Table entries: Original Entry, "C" Copy Entry, "E" 
Copy Entry, Memory Area Fault Entry, and Unused Entry. See 
Appendix A - Compatibility Notes (A.34) for a detailed 
Layout of each entry. 


Some processors require an ATE to notify it when ai MAT 


entry is modifiea. See Section 20 on the ATE instruction 
for details. 
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525 MEMORY AREAS 


The smallest allocatable unit of memory is a Memory Area. 
It may be from 1,000 to 1,000,000 aigits in size in 
increments .of 1000 digits. For example, a software code 
module that is 57,244 digits in size witl be assigned to a 
58,000 digit Memory Area. A software code module of only 
150 digits will be assigned to a 1,000 digit Memory Area. 


A memory area is Located by a Base/Limit pair contained in 
@ Memory Area Table. for references to data or code in 
the local addressing environment, the base relative memory 
addresses are added to the selected Base value determine 
the absolute memory Location. 


Memory access protection is provided by comparisons of the 
Base and Limit Values to the address of the requested 
memory access to insure that the value of the requested 
address jis tess than the Limit value but greater than or 
eaual to the Base value. If the address of requested 
memory access is outside of the specified Memory Area, 
cause an Address Error fault CAEX = 20-26) and terminate 
the instruction without storing any further data into 
memory. - - 


526 MEMORY AREA STATUS TABLE CMAST) 


The Memory. Area Status Tabte is tocated in memory with a 
Write Hardware Register instruction (COP = 65:8F = 03). 
Each entry in the Memory Area Status Table contains 
information that is related to a Memory Area that is known 
to the system. 


See Appendix A — Compatibility Notes (A.47) for a detailed 
tayout of the entry. 
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aat LOCATING A PEMORY AREA TABLE ENTRY 


A Memory Area Table Entry is specified by a Task Number 
(TN), Environment Number (EN), and a Memory Area Number 
CMAN). 


To locate a Memory Area Table (MAT) or an entry within a 
MAT, one must traverse the address Links through the 
Reinstate List, the MCP Environment Table or Task User 
Environment Table, and Memory Area Tables. 


The Task Number represents an array subscript into the 
Reinstate List of 0000 to 9999. (The actual number of 
possible tasks may be limited by memory constraints.) The 
address of the Reinstate List is provided by software with 
a Write Hardware Register instruction (BF = OG). The 
processor maintains an internal pointer to the Reinstate 
List entry for the current task, but must recalculate any 
references to Reinstate List entries for other tasks. The 
Reinstate List entry for Task #0 contains the MCP 
Environment Table Address and that table's number of 
entries rather than infcrmation about an actual 
independent task. 7 

If the first digit of the EN is equal to a “D", then the 
five teast significant digits represent an array subscript 
into the MCP Environment Table of OQ0000 to 99999. The 
Reinstate List entry for Task #0 contains the address of 
the MCP Environment Table in its Environment Table Address 
field and the size of the MCP Environment Table in its 
Number of Entries in the Environment Table Field. 


If the first digit of the EN is equal to "0 - 9", this six 
Gigit number represents an array subscript into a User 
Environment Table of G00000 to 999999. (The actual number 
of environments fer a task may be Limited by memory 
constraints.) The Reinstate tist entry for a task contains 
the address of its task's User Ervironment Table in its 
Environment Table Address field and the size of its task's 
User Environment Table in its Number of Entries in the 
Environment Table field. 
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5 al LOCATING A MEMORY AREA TABLE ENTRY (Continued) 


If the first. digit of the EN is equal to any other vatue, 
then cause an Address Error fault (AEX = 52 if the EN came 
from an Environment Descriptor or AEX = 62 if the EN came 
from a MAT entry) and terminate the instruction with no 
further action. If undigits exist in the tast five digits 
of the €N, cause an Address Error fault (AEX = 53 if the 
EN came from an Environment Descriptor or AEX = 63 if the 
EN came from a MAT entry) and terminate the instruction 
with no further action. 


If the array subscript portion of the Environment Number 
ds larger than the number in the Number of Entries field 
for the relevant Environment Table, cause an Address Error 
fault (AEX = 57 if the EN came from an Environment 
Descriptor or AEX = 67 if the EN came from a MAT entry) 
and terminate the instruction with no further action. 


If a MAT is being Located by an Environment Number 
contained in user addressable memory (i.e., other than a 
MAT Copy Type entry or an MCP Function Table entry), then 
the following additional security check is done: 


If the processor is not in Privilegec Mode and either 
the Environment Number equals zero (excluding the 

Special cases of VIRTUAL ENTER and RETURN (CVIRTUAL 
EXIT Variant)) or the first digit of the Environment 
Number equals “D", then cause an Invalid Instruction 
fault (AEX = 31) and terminate one. instruction with 
no further action. 


The Environment Table entry located above contains the 
address of the desired Memory Area Table in its Memory 
Area Table Address field and the size of the MAT in its 
Number of Entries in the Memory Area Table field. If the 
Memory Area Number parameter is greater than the value in 
the Number of Entries in the Memory Area Table field, then 
cause an Address Error Fault CAEX = 58 if the EN came from 
an Environment Descriptor or AEX = 68 if the EN came from 
a MAT entry). If any of the digits of the Memory Area 
Number contain undigits, then cause an Address Error Fault 
CAEX = 54 if the EN came from an Environment Descriptor or 
AEX = 64 if the EN came from a MAT entry). 
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5.8 RESOLVING A MEMORY AREA TABLE ENTRY 


A Memory Area Table (MAT) entry may contain the following 
types of entries: an Original Type (the actual Base/Limit 
of the corresponding Memory Area), en Unused Type (Centry 
is unused), "CC" or "E" Copy Types (entry contains a “C™ or 
"E*™ Copy Descriptor pointing to another MAT entry), or 
Memory Aree Fault Type (the Memory Area is not currrently 
in main memory). 


The algorithm for resolving a MAT entry is generally 
handled as described below. However, in some instruction 
algorithms, additional entry type checking is performed 
which may cause additional error faults. Refer to the 
particular instruction aigorithms for these exceptions. 


Copy Type entries provide Levels of indirection for MAT 
entries, so that only one Original Entry may exist for a 
memory area. One Original Entry may have many Copy Type 
entries pointing to it. If the MAT entry being resolved 
is a Copy Type entry, then the information in this entry 
is used to locate another MAT entry which must then be 
resolved. If a chain of Copy Type entries exists, then 
this process witl repeat itself until a non-Copy Type 
entry is found. The hanaling cf this final non-Copy Type 
entry is described Later in this section. The next 
paragraph explains how to determine the Copy Descriptor 
parameters needed to Locate the next MAT entry in the 
chain. 


If the MAT entry is a "“C™% Copy Type entry, then the 
Environment Number and Memory Area Number contained in the 
MAT entry (along with the current Task Number) are used to 
Locate the next MAT entry to be resolved (See Section 5.7 
for details). Since the information in a "CC" Copy Type 
entry may only point to a MCP MAT or a MAT for the current. 
task, it is frequently used by the FCP to gain access to 
memory areas belonging to whichever task it is currently 
servicing. 
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5.8 RESOLVING A MEMORY AREA TABLE ENTRY (Continued) 


If the MAT entry is an "EE" Copy Type entry, then the 
absolute address of the next MAT entry to be resolved is 
contained in the MAT entry. However, an "E" Copy Type 
entry must not point to another Copy. Type entry or an 
Address Error fault CAEX = 69) will occur. The “E* Copy 
Type entry is typically used when a task wants to gain 
access to data in a memory area which belongs to antoher 
task. In this case, the owning task has the Original Entry 
for the shared memory area in its Memory Area Table and 
the other tasks point to it via an "E" Copy Type entry. 


If the final MAT entry is an Original Type, then the 
Base/Limit pair contained in this. entry is loaded directly 
into proper processor Base/Limit registers. 


If the final MAT entry is a Memory Area Fault Type, then a 
Hardware Call Procedure reporting either a Soft Memory 
Area Fault or Hard Memory Area Fault is performed. A Soft 
Memory Area Fault is performed untess the particular 
instruction algorithm states otherwise. Note that an 
attempt to execute a Hardware Cail Procedure in Kernel 
Mode causes a REDLIGHT hait (See Section 4.8). 


If the final MAT entry is an Unused Type, then the Base 
and Limit registers for this entry are set equal to each 
other. However, since these Base/Limit values are invalid 
Ci.e., Base/Limit = G00/00C), any attempt to access memory 
via an Unused Entry will cause an Address Error fault (AEX 
= 2n). 
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5.5 LOADING A MEMORY AREA TABLE 


Loading a Memory Area Table (MAT) consists of locating an 
eight entry executable MAT, resolving entries 0-7, and, if 
no error faults were detected, loading the final results 
jnto the corresponding processor Sase/Limit registers 0-7. 


This procedure is performed when a task changes or reloads 
its tocal environment during instructions Like Hypercall, 
Branch Communicate, Virtual Enter (non-local variant), 

“Return (Virtual Exit, Hyper Return, and Hardware Return 
variants), Interrupt, Virtual Branch Reinstate, and Alter 
Table Entry. It is also used in the Hardware Call 
Procedure and Interrupt processing. 


5.10 MCP DATA AREA 


Every task has a memory area (located by User Environment 
Number 0, Memory Area Number 0) cailed the MCP Oata Area 
in which the MCP maintains information concerning that 
task. In addition, it contains the “reserved memory” of 
the MCP routines for that task (See Section 22.2 for a 
description of the MCP Data Area reserved memory). The MCP 
Data Area is described by Base/Limit pair #0 when a_ task 
is executing MCP code. ; 
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6 “INTERRUPT PROCESSING 


There are two mechanisms for interrupting an instruction 
Stream to start executing the appropriate MCP routines: 
Interrupt Procedures and Hardware Cail Procedures. 


1. An Interrupt Procedure is executed as a response to 
certain instruction interrupts or maskable interrupts 
to transfer control of the processor to the MCP 
Kernel routine. 


An Interrupt Mask is used to indicate which of the 
maskable conditions will be adilowed to interrupt the 
current processing. If any interrupt conditions have 
occurred, and the corresponding bit(s) in the 
Interrupt Mask is set, then an interrupt procedure is 
executed. The interrupt condition wilt be reset 
during the execution of the Interrupt procedure if 
the corresponding condition is set in the Interrupt 
Mask. 


The Interrupt Descriptor is as follows: 


CONDITION BIT CAUSE 

Reserved 

Instruction - Instruction-related Interrupt 
Overtemp - System Overtemper ature 


Task Timer MSD = 0 

Reserved 

REAL TIME 1/0 - 1/0 COMPLETE 

Real Time Device. 

- I/0 COMPLETE, Exceptions, 

Non~Real Time Device. 

~ 1/0 COMPLETE, No Exceptions, 
Non-Real Time Device. 


NORMAL 1/0 ERROR 


So —_ Mw eM an 
{ 


NORMAL 1/0 


The Instruction Interrupt is nct maskable. However, 
the other Interrupt Descriptcr bits are the logical 
“and” of the pending interrupt conditions and the 
Interrupt Mask. 
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6 INTERRUPT PROCESSING (Continued) 


The definition of the eight bit Interrupt Mask is as 


follows: 

CONCITION BIT CAUSE 

Reserved 7 

Reserved 6 

Overtemp 5 - System Overtemperature 

Task Timer 4 - WSOd = 0 

Reserved 3 

REAL TIME i/0 2 - I/0 COMPLETE 
‘Real Time Device. 

1/0 ERROR 1 - I/6 COMPLETE, Exceptions, 
Non~Real Time Device. 

NORMAL 1/0 O - I/0 COMPLETE, No Exceptions, 


Non-Real Time Device. 


The interrupt conditions are tested and the interrupt 
procedure initiated at the end of the current 
instruction with the address of the next instruction 
to be executed stored in the Interrupt Frame unless 
an instruction variant specifies that the address of 
the instruction that caused the interrupt is to be 
stored in the Interrupt Frame. 


Instruction Interrupts are flagged in the Interrupt 
Descriptor with the actuat Instruction Interrupt 
condition stored in the Instruction Interrupt Cause 
Descriptor located in absolute memory locations 32 - 
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6 INTERRUPT PROCESSING (Continued) 


The Instruction Interrupt Cause Descriptor is defined 
as. follows: 


VALUE CAUSE 


O8-FF Reserved 
-  Q7, Failed Virtual Branch Reinstate 
06 Executed Interrupt Instruction (OP = 90) 
os Failed Hardware Call 
04 Released Event 
03 Released Lock 
Q2 . Failed Event 
01 Failed Lock 
00 Reserved 


An Interrupt caused by a failed Hardware Call 
procedure may store inconsistent values depending 
upon the cause of the failure. 


“AN over-temperature condition in the system wilt 
cause an Interrupt procedure to be executed. After 

detection of the condition a processor-dependent time 
delay occurs before a system power-off is initiated. 


If an Interrupt condition and a Hardware Cail 
condition exist at the same time, the following 
aigorithm is applied: 


ae If an Instruction Interrupt condition and an 
instruction-related Hardware Call “error” 
condition (Invalid Arithmetic Data, Instruction 
Timeout, Address Error, Uncorrectable Memory 
Parity Error, Invalid Instruction) occurs at the 
same time, then the Instruction Interrupt 
condition is ignored as the instruction did not 
actually execute correctly. 


b. If the Instruction Interrupt condition is a 
Failed Lock and the only Hardware Call condition 
is a Trace Fault, then the Trace Fault condition 
is ignored. 
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6 INTERRUPT PROCESSING (Continued) 
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ce. If any other Fault conditions still remain, then 
a Hardware Call Procedure is performed. 


d. If any Instruction Interrupt conditions remain or 
any maskable interrupt conditions are not masked 
by the Interrupt Mask (which may have just been 
loaded by a Hardware Call procedure), then an 
Interrupt Procedure is performed. 


2. A Hardware Call procedure is executed as a response 
to certain processor detected faults. A Hardware 
Cail procecure changes the system environment ana 
transfers control to a software error handling 
routine. 


The Hardware Catl procedure stores the “state” of the 
processor in a Hardware Call Stack Frame on the stack 
that is associated with the called routine. 


The instruction address of the failing instruction is 
aincludea in the “state" that is stored as a result of 
the following faults: Address Error; Invalid 
Instruction; Invalid Arithmetic Data; Invalid Alter 
Table Entry; Accumulator Trap; Uncorrectable Memory 
Errors; Instruction Timeout; and certain Memory Area 
Fauits. 


The instruction address of the next instruction to be 
executed (undiess one of the faults that require that 
the address of the failing instruction be stored is 
also present) is included in the “state"™ that is 
_stored as a result of the following faults: Trace; 
Programatic Soft Fault; and other Memory Area Faults. 


See the introductory discussion in Section 6 about 
Interrupt Procedures for a description of the 
algorithm to be applied when an Interrupt condition 
and a Hardware Call condition exist at the same time. 
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6.1 INTERRUPT PROCEDURE CINP) 


The Interrupt procedure is used by the processor hardware 
to transfer the system environment to the MCP Kernet. 


This procedure is used to enter the MCP Kernel function 
specified by the six digit address located at memory 
address 94, relative to the MCP Data Area for Task #1. 
Processor registers and “state” are stored in the 
Interrupt Frawe and controt is transferred to the MCP 
Kernel environment. | 
\ . : 

The following operations are peformred by this instruction 
to enter the MCP Kernel environment: 


1. Store the current vatiue of the Task Timer into the 
Time Stice Remaining Field of the Reinstate List 
Entry for the current Task. Set the value of the 
Task Timer to its maximum numeric value. 


Ze - Store the two-digit Interrupt Descriptor into 
absolute memory locations 21-22. 


3. Store the machine “state™ of the interrupted task 
into the Interrupt Frame, located in the Reinstate 
List Entry for the interrupted task. 


4. Selectively reset the interrupt conditions according 
to the Interrupt Mask. If the bit in the mask is 
‘ equal to a “one”, reset the corresponding condition. 
If the bit in the mask is equat to “zero” the 
corresponding condition wiil not be changed. Reset 

the Instruction Interrupt condition. 


5. Set the machine “state” as follows: 


INFORMATION SET TO 


Kernel Mode SET 
Active Environment Number G00000 
Current Task Number 0001 
Privileged/User Mode PRIVILEGED 
Trace Mode NON-T RACING 
Snap Enable DISABLED 
Soft Fault Enable DISABLED 
Measurement Register oodo ocoo 
Comparison & Overflow Flags. RESET 
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6.1 INTERRUPT PROCEDURE (Continued) 


6. Set the MOPOK signal to “O" while the Measurement 
register is being changed and set it to a "1" at alt 
other times. 


7. Set the Interrupt Mask register to zero. 


8. Store the four digit Task number for Task number one 
(0001) at absolute memory address 82. 


9. Locate and load the Kernel Memory Area Table (MAT), 
which is the MAT pointed to by the first entry in the 
USER Environment Table for Task #1. 


10. Execute an unconditional branch to the six-digit 
address, relative to Base #1, located at memory 
address 94, relative to Base #0. If any Hardware 
Catl conditions exist, cause a REDLIGHT halt (See 
Section 4.6) after storing the fault indicators in 
absolute memory Location 72 - 81. 
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6.2 HARDWARE CALL PROCEDURE CHCP) 


The Hardware Cali procedure is used by the processor 

- hardware, when one of the specified faults exist, to enter 
the routine specified by the Hardware Call Function. The 
fault indicators are storea in a fixed memory Location 
relative to Base #0 of the caitled function. Processor 
“state” is stored in a Hardware Call Stack Frame on a 
stack that is relative to Base #40 of the specified 
function. Control is transfered to the Hardware Call 
Procedure code. ; 


If the processor is in the MCP Kernel environment, an 
attempt to execute a Hardware Cail procedure will cause 
the processor to REDLIGHT halt (See Section 4.8) after the 
fault indicators have been stored in absolute memory 
Location 72 - 81. 


The fotlowing operations are performed by this procedure: 


1. Locate the six digit address, relative to the wmcP 
Data Area, of the Hardware Call Function entry in the 
MCP Function Table at memory address 87 relative to 
the MCP Data Area. 


The Hardware Call Function entry contains the 
following information: 


INFORMATION DIGITS 
Environment Number 00-05 
Next Instruction Address 06-11 
Protection Field (DD) 12-13 
Reserved 14-15 
Interrupt Mask 16-17 
Mode Indicators 18-19 


“Note - The Lowest memcry address = 00 
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6.2 HARDWARE CALL PROCEDURE (Continued) 


If the Protection Field is not equai to "DD", then 
this Hardware Cali Procedure has failed. Perform the 
following steps: 


a. Write the Fauit Indicators into the Failed 
Hardware Catl R/D Area Field of the Reinstate 
List entry for this task. 


b. Write "05" into the State Indicator field of the 
same Reinstate List entry. 


Ce Perform an Interrupt Procedure, reporting a "05" 
(Failed Hardware Calt) in the Instruction 
Interrupt Cause Description. 


2- Load the Memory Area Table specified by the 
Environgsent Number contained in the Hardware Call 
Function Table entry. 


If an invalid Environment Number or Memory Area 
Number is encountered or a Memory Area Fault is found 
during the loading of the MAT, then this Hardware 
Cail Procedure has failed. Perform the following 
steos: “ 


ae Write the. Fault Indicators into the Failed 
Hardware Catl R/D Area Field of the Reinstate 
List entry for this task. 


b. Write "05" into the State Indicator field of the 
Same Reinstate List entry. 


ce. Perform an Interrupt Procedure, reporting a "05" 


(Failed Hardware Catl) in the Instruction 
Interrupt Cause Description. 
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6 2 HARDWARE CALL PROCEDURE (Continued) 


3. Store ten digits of Faudt Indicators into memory 
Location 72. - 81, relative to the newly loaded 
Base #0. The Fault Indicators contain the following 


information: 
INFORMATION DIGIT BIT 
Hard Memory Area Fault 72 3 
Trace f2 2 
Invalid Arithmetic Data (Undigits) 72 1 
Soft Memory. Area Fault 72 0 
Invalid Instruction 73 3 
Uncorrectable Memory Parity Error 73 2 
Address Error 73 1 
Instruction Timeout 73 C 
Stack Overflow 74 3 
Accumulator Trap 74 2 
Snap Picture Taken 74 1 
Soft Fault 74 0 
Reserved 75 3 
Reserved 75 2 
Reserved 75 1 
Task Timer Fault 75 8) 
Reserved 76-77) = =ALL 
Address Error Extension 78-79 = =ALL 
Invalid Instruction Extension 80-81 ALL 


4. Reset the Fault Condition Indicators. 
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6.2 HARDWARE CALL PROCEDURE (Continued) 


S. Use the stack pointer, located at address 40 
(Relative to the nenwiy loaded Base #0) as the 
starting address, relative to Base #0, to store _ the 
Hardware Call Stack Frame. 


The Hardware Cail Stack Frame is stored on the stack 
in the fellowing sequence. 


INFORMATION fe OIGITS 
Old TOS ==> Accumulator 00-27 
Measurement Register 28-35 
Interrupt Mask 36-37 
Mobile Index Registers : 38-69 
Mode Indicators 70-71 
COM and OVF Flags 72-73 
Active Environment Number 74-79 
New IX3 ==> Instruction Address * 80-85 
Saved IX3 Value 86-93 
Stack Frame Indicator (CFD) 94-95 
Fault Environment Number ** 96-101 
Fault Memory Area Number ** 102-103 
Fault Task Number *«x 104-107 
Trace Information ** 108-187 


New TOS ==> 
Note - The Lowest memory address = Q0. 


* Either store the address of the failing instruction 
or the address of the rext instruction to be executed 
on the stack depending upon the type of fault. 


kt If the Hardware Call was caused by a Hard or Soft 
Memory Area fault, store the Environment Number, 
Memory Area Number and Task Number of the faulted 
entry aS parameters on the stack. See Appendix A - 
Compatibility Notes (A.51). If in Trace Mode, the 
trace parameters are passed on the stack in the next 
80 digits. See Appendix A - Compatibility Notes 
(A.50). The space for these parameters is always 
atlocated whether or not they are actualiy present. 
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6.2 HARDWARE CALL PROCEDURE (Continued) 


6—2{ Store the new value of the next available stack 
location (Relative to the newly loaded Base #0) into 
memory address 40 (Relative to the newly tLoaded 

‘Base #0).. 


7. Set the two most significant digits of Ix3 to "CO" 

— and set the six least significant digits of Ix3 to 

the initial address specified in memory address 40 
(Relative to the newly loaded Base #0) plus 80. 


IX3 now points to the Next Instruction ahaa in the 
Stack Frame.. 


8. Set the machine “state” as follows: 


INFORMATION , SET TO 
Next Instruction Aadress Function Table 
Active Environment Number Function Table 
Interrupt Mask . Function Table 
Mode Indicators Function Table 
Measurement Register (user field) o0coda 
Comparison & Overflow Flags RESET 
Trace Mode NON-TRACING 


9. Set the MOPOK Line to “zero” white the Measurement 
register is being changed and set it to a "one" at 
atl other times. 
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6.2 HARDWARE CALL PROCEDURE (Continued) 


10. Using the new Base/Limit environment, resolve’ the 
next instruction address, relative to Base #1 and 
execute an unconditional branch to that address. 


The use of the Mobile Index Registers or the Accumulator 
to pass parameters is invalid. The contents are not 
guaranteed. 


The Hardware Call procedure fails if any faults exist at 
the completion of the Hardware Call procedure. If the 
Hardware Call procedure fails, store: 


(a) the Fault indicators in the Failed Hardware Call R/D 
Area Field of the Reinstate List Entry for this task 


(b) "05" into the State Indicator Field of the Reinstate 
List entry for this task 


Ce) “O5" into absolute memory Location 32 and cause an 
Instruction Interrupt to the MCP Kernel. The 
Interrupt procedure may store inconsistent values 
depending upon the cause of the failure. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


a ween wee 


BURROLGHS CORPORATION $—-------------—--—-------- + 1997 5390 
SYSTEM DEVELOPMENT GROUP { aH 
PASADENA PLANT 1 V SERIES INSTRUCTION SET 
| 
mm ne a eee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 70 
60201 FAULT INDICATORS 


The Fault Indicators are described in the following 
paragraphs. 


6.2n121 (COIGIT 72 BIT 3) - HARD MEMORY AREA FAULT 


This fault indicates that-a Hardware Call procedure was 
executed that stored the address of the failing 
instruction because a Memory Area Fault entry was detected 
while loading a Memory Area Table in certain instructions 
CHyper Call (OP = 62), Convert I/0 (OP = 85), Move String 
Cop = AQ), Compare String (OP = A1), and Hash String 
COP = A2)] that require the faulted entry in order to 
execute the instruction. The Environment Number = and 
Memory Area Number that point to this Memory Area Table 
entry were also stored as stack parameters. 


6.221.2 CDOIGIT 72 BIT 2) - TRACE FAULT 


This fault indicates that a Hardware Cait procedure was 
executed that stored the address of the next instruction 
to be executed because the system is operating in Trace 
Mode. 

= re 1 
The following information is passed on the stack on each 
trace fault. See Appendix A - Compatibility Notes (A.50). 


1. Program address of previous instruction (the one 
being traced). 

2. Program address of next instruction. 

5% Opcode.. 

4. Resotved AF with an indirect flag indication. 

5. Resolved BF with an indirect flag indication. 

6. _ A address, resolved Cincluding index register used 


and address controller). 


7. B address, resolved (including index reayater used 
and address controtter). 
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6ecel.2 TRACE FAULT (Continued) 


a. C address, resclved (including index register used 
and address controller). 


9. Overflow and Comparison flags. 
be2ele3 CDOIGIT 72 BIT 1) -~ INVALID ARITHMETIC DATA FAULT 


This fault indicates that a Hardware Cail procedure was 
executed that stored the aderess of the _ failing 
instruction because an undigit other than the sign digit 
has been detected in an arithmetic operand. See Appendix 
A - Compatibility Notes (A.16). 


A SNAP picture will be taken if enabled by the Snap Enable 
Indicator (Sec. 4.4.13 and the Snap Picture Enable (Sec. 
4.6). ‘ 


baZeln4 (DIGIT 72 BIT 0) - SOFT MEMORY AREA FAULT 


This fault indicates that a Hardware Call procedure was 
executed that stored the address of the next instruction 
to be executed because a Memory Area fault entry was 
detected while loading a Memory Area Table in those 
instructions that do not require the faulted entry in 
order to execute the instruction. The Environment Nuaber, 
Memory Area Number and Task Number that point to this 
Memory Area Table entry were also stored as stack 
parameters. : 


6e2e1.5 COIGIT 73 BIT 3) - INVALID INSTRUCTION FAULT 


This fault indicates that a Hardware Call procedure was 
executed that stored the address of the failing 
instruction because an Invalid Instruction has been 


detected. Further detail witl atso be stored in the 
Invaiid Instruction Extension byte (See Section 6.2.3). 


A SNAP picture will be taken if enabled by the Snap Enable 
Indicator (Sec. 4.4.1) and the Snap Picture Enable (Sec. 
4.6). See Section 6.2.3 for those errors classified as 
Instruction Errors. 
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6.2.1.6 CDIGIT 73 BIT 2) - UNCORRECTABLE MEMORY PARITY ERROR 


This fault indicates that a Hardware Catt procedure was 
executed that stored the address of the failing 
instruction because an Uncecrrectable “multi-bit™ Memory 
Parity Error has been detected. An Uncorrectable Memory 
Parity Error during the execution of a processor 
instruction will terminate the instruction without writing 
into memory at the Location the errcr was detected. 


6.2.1.7 (DIGIT 73 BIT 1) - ADDRESS ERROR FAULT 


This fault indicates that a Hardware Call procedure was 
executed that storec the address of the failing 
instruction because an Address Error has been detected. 
Further detail will also be storea in the Address Error 
Extension byte (See Section 6.2.2). 


A SNAP picture will be taken if enabled by the Snap Enable 
Indicator (Sec. 4.4.4) and the Snap Picture Enable (Sec. 
4.6). See Section 6.2.2 for those errors classified as 
Address. Errors. 


—Ge2e1.8 CDIGIT 73 BIT 0) - INSTRUCTION TIMEOUT FAULT 


This fault indicates that a Hardware Call procedure was 
executed that stored the address of the failing 
instruction because an instruction has taken Longer than a 
specified processor dependent timeout | value. The’ 
Instruction Timeout timer vaiue varies from processor to 
processor. See Appendix A - Compatibility Notes (A.27.4). 


A SNAP picture will be taken if enabled by the Snap Enable 


Indicator (Sec. 4.4.1) and the Snap Picture Enable (Sec. 
4.6). 
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6.2.1.9 (DIGIT 74 BIT 3) - STACK OVERFLOW FAULT 


This fault indicates that a Hardware Cali procedure was 
executed that stored the address of the failing 
instruction because an attempted stack operation would 
have exceeded the Limit of Memory Area "zero". This bit 
may only be set by the Virtual Enter (OP = 35), the Hyper 
Calt (OP = 62) or the Adjust Stack Pointer (OP = 61) 
instructions. 


602012010 (DIGIT 74 BIT 2) = ACCUMULATOR TRAP FAULT 


This fault indicates that a Hardware Call procedure was 
executed that stored the address of the failing 
instruction because an Accumulator Trap Fault occured. 


6.221411 (DIGIT 74 BIT 1) - SNAP PICTURE TAKEN 


This fault indicates that a SNAP Picture was stored in 
memory at a location that has been previously been set 
with a Write Hardware Register instruction 
COP = 65:BF = 01). 


6a2e1.12 CDIGIT 74 BIT 0) - SOFT FAULT 


This fault indicates that a Hardware Call procedure was 
executed that stored the adaress of the next instruction 
to be executed because a Soft Fault has been detected. A 
Soft Fault is detected when Soft Fault Enable is set and 
the soft fault digit, located in the Reinstate List entry 
for the current task, is not equal to zero. This indicator 
may only be set by the Hyper Catl (COP = 62), Branch 
Communicate COP = 30), Return (OP = 63) and Virtual Branch 
Reinstate (OP = 93) instructicns. 


beletel3d €DIGIT 75 BIT 0) ~- TASK TIMER FAULT 
This fault indicates that a Hardware Calt procedure was 
executed that stored the address of the next instruction 


to be executed because the task timer reached a value of 
zero. See Appendix A - Compatibility Notes (A.45). 
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6e2e2 (DIGIT 78-79) - ADDRESS ERROR EXTENSION CAEX) 


When the Adaress Error Fault Indicator is set (See Section 
6.20127), The Address Error Extension byte will further 
define the type of error. 


INFORMFATION VALUE 
General 0c 
Invalid Address Relationship o1 
Hyper Call Function Limit Error 02 
Odd Gperand Address 03 
Invalid MAT Entry Type 04 
Index Register, General 10 
Invalid Arithmetic 11 
Index Register Contains Undigit 12 
Invalid Base Indicant 13 
Stack Pointer (IX3) is negative 14 
Stack Pointer (1X3) is odd 15 
Base/Limit Error, General 20 
Instruction Fetch 21 
Address Resoiution 22 
Operand write 23 
Operand Read 24 
Global Link Address 25 
Address Undigit, General 30 
Instruction Fetch 31 
Address Resolution | 32 
Operand Write 33 
Operand Read 34 
Global Link Address 35 
Branch Address, General 40 
Address >= Limit 41 
Address Contains Undigit 42 


Odd Address 43 
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beled (DIGIT 78-79) - ADDRESS ERROR EXTENSION (Continued) 
INFORMATION VALUE 
Invalid Environment Bescriptor 50 
Invalid Environment Number 51 
Invalid Most Significant Digit 52 
Index Contains Undigit 53 


Memory Area Numcter Contains Undigit 54 
Environment Number or Memory Area 
Number Out of Range, General 56 
Environment Number Out of Range 57 
Memory Area Number Out of Range 58 


Invalid Memory Area Table Entry 60 
Invalid Environment Number 61 
Invalid Most Significant Digit 62 

Index Contains Undigit 63 


Memory Area Number Contains Undigit 64 
Environment Number or Memory Area 
Number Out of Range, General &6 
Environment Number Out of Range 67 
Memory Area Number Out of Range 68 
"E" Copy Type Entry points to a Copy 
Type Entry 69 
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64203 CDIGIT 80-81) - INVALID INSTRUCTION EXTENSION (IEX) 


When the Invalid Instruction Fault Indicator is set (See 
Section 6.2.1.5), the Invalid Instruction Extension byte 
will further define the type of error. , 


INFORMATION , VALUE 
General o0 
Invalid Operator Code G1 
Privileged Mode Violation G2 
Invalid Address Controlier 03 
Stack Overflow (COP = 31) 04 
Counter Overflow C5 
Invalid Field Comparison C6 
Invalid Operand Field 07 
Invalid AF or BF 20 
Literal not Allowed 21 
Invalid Literal é2 
Invalid Indirect Field Length 23 
Invalid Variant 24 
Invalid AF Variant 25 
Invalid BF Variant ; 26 
Invalid Priviliged Primary Access 31 
Invalid Priviliged Secondary Access 32 
Invalid Attempt to Modify Original or 
Fault Memory Area Table Entry 35 
Copy Protection Violation 36 


Stack Protection Violation 37 
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7: INSTRUCTION SET SUMMARY 
ADDR'S. = Number of Instruction Addresses. 
LG = Non-extended length of the instruction, in digits. 
FLE = Comparison and Overficw flags changed. 
AIN = AF indirect ailowed. 
BIN = BF indirect allcwed. 
SEC, OP NAME ADDR'S LG LIT AIN EIN FLE& 


be ARITHMETIC; Fixed point, Variable Field Length 


8.1 G1 INC Two-raddress Add 2 18 Y Y Y Y 
8.2 G2 ADD Three-address Add 3 24 Y Y Y Y 
8.3 03 DEC Twor-address Subtract 2 18 Y Y Y Y 
8.4 O04 SUB Three-address Subtract 3 24 Y Y Y Y 
8.5 05 MPY Multiply 3 24 Y Y Y Y 
8.6 06 OIV Divide 3 24 Y Y Y Y 
i ARETHMETIC; Fixed Point, Fixed Field Length 
9.1 58 ILD Integer Load 1 8 N N N Y 
$.2 59 IST Integer Store 1 8 N N N Y 
9.3 50 IAD Integer Add 4 8 N N N Y 
9.4 51 IAS Integer Add/Store 1 8 N N N Y 
9.5 52 ISU Integer Subtract 1 & N N N Y 
9.6 53 ISS Integer Subtract/Store 1 8 N N N Y 
9.7 54 IMU Integer Multifly 4 8 N N N Y 
9.8 55 IMS Integer Multiply/Store 1 8 N N N Y 
9.9 57 IMI Increment Memory 1 8 N N N Y 
10. ARITHMETIC; Floating Pcint, Fixed Field Length 
10.1 78 R&D Real Load 1 8 N N N Y 
10.2 79 RST Real Store 1 8 N N N Y 
16.3 70 RAA Real Add 1 8 N N N Y 
10.4 71 RAS Real Add/Store 1 é N N N Y 
10.5 72 RSU Real Subtract 1 8 N N N Y 
10.6 73 RSS Real Subtract/Store 1 & N N N Y 
10.7 74 RMU Real Multiply 1 & N N N Y 
10.8 75 RMS Real Multiply/Store 1 8 N N N Y 
10.9 76 RDV Real Divide 1 8 N N N Y 
1€.10 77 ROS Real Divide/Store 1 8 N N N Y 
1C€.11 84 ACM Accumulator Manipulate 0 4 N N N Y 
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7 INSTRUCTION SET SUMMARY (Continued) 
SEC. OP NAME ADDR*S tG LIT AIN BIN FLG 


a a oma —_ ee own ees ——_ ce ewes eee eee 


11. ADDRESS BRANCHING 


11.1 20 NOP No Gperation 1 


21 
11.1 £6 GEQ@ Branch on Greater Than 


& N N N N 
11.1. 21 LSS Branch on Less Than 1 8 ON N N N 
11.1 22 EQL Branch on Equal 1 & N N N N 
11.1 23 LE@ Branch on Less Than 
or Equal 1 8 N N N N 
11.1 24 GTR Branch on Greater Than 4 8 N N N N 
11.1 25 NEQ@ Branch on Not Equal 1 8 N N N N 
71.17 26 GEQ@ Branch on Greater Than 
or Equal 1 8 N N N N 
11.1 27 BUN Branch Unconditional 1 g N N N N 
171.1 28 OFL Branch on Overflow ; 1 8 N N N N 
11.1 2A NUL Branch on Null 1 8 N N N N 
11.1 28 GTN Branch on Greater or Null 1 8 N N N N 
11.1 BT LSS Branch on Less Than 1 8 N N N N 
11.1 Be EQi Branch on Equal 1 8 N N N N 
11.1 83 LEQ Branch on Less Than 
or Equal 1 & N N N N 
11.1 684& GTR Branch on Greater Than 1 8 N N N N 
11.1 85 NEQ@ Branch on Not Equal 1 8 N N N N 
11.1 86 GE@ Branch on Greater Than 
or Equat 1 & N N N N 
11.1 BA NUL Branch on Null 4 & N N N N 
11.1 8B GTN Branch on Greater or Nult 1 g N N N N 
11.1 £1 LSS Branch on Less Than 1 8 N N N N 
41.1 E2 EQL Branch on Equal 1 & N N N N 
11.71 €3 LEQ Branch on Less Than 
"or Equat 1 8 N N N N 
11.7 £€4 GTR Branch on Greater Than 1 8 N N N N 
11 ES NEQ@ Branch on Net Equal 1 8 N N N N 
or Equal 1 8 N N N N 
11.1 EA NUL Branch on Null 1 8 N N N N 
11.1 EB GTN Branch on Greater cr Null 1 é N N N N 
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7 INSTRUCTION SET SUMMARY (Continued) 
Sec. OP NAPE ADDR*S LG LIT AIN BIN FLG 


11. ADDRESS BRANCHING 


41.1 F1 LSS Branch on Less Than 1 8 N N N N 
11.1 F2 E@L Branch on Equal 1 8 N N N N 
11.1 F3 %LE@ Eranch on Less Than 
: or Equal 1 8 N N N N 
11.17 F4 GTR Branch on Greater Than 1 8 N N N N 
11.1 FS NEQ Branch on Not Equal 1 8 N N N N 
91.1 F6 GEQ Branch on Greater Than 
or Equal 1 & N N N N 
11.7 FA NUL Branch on Null 1 & N N N N 
11.1 FE GTN Branch on Greater or Null 1 & N N N N 
t2.- HALTS 
412.1 29 HBR Halt Branch 4 & N N N N 
12.2 48 HBK Halt Breakpoint Cc é N Y N N 
13. ENVIRONMENT CHANGE 
12.1 30 BCT Branch Communicate 0 é N Y Y Y 
12.2 321 NTR” Enter 1 12+ N Y Y Y 
13.3 32 EXT Exit 1 & N N N Y 
13.4 35 VEN Virtual Enter 2 18 y+ =Y Y Y 
137.5 62 HCL Hyper Call 2 18 y+ Y. Y Y 
13.6 63 RET Return G 4 N Y Y Y 
13.7 61 ASP Adjust Stack Pointer 1 12 Y Y Y N 
13.8 90 INT Interrupt 1 12 N Y Y N 
0 4 N Y N Y 


13.9 93 BRV Virtuadi Branch Reinstate 


+ =n Characters (Stack Parameters) follow as specified 
by the instruction (0=<n=<9,999 bytes). 


Y+ = Special Literal value. 
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7 INSTRUCTION SET SUMMARY (Continued) 
SEC. OP | NAME ADOR*S LE LIT AIN BIN FLG 


14. DATA MOVEMENT 


14.1 08 MVD Move Data 3 24 N Y Y N 
14.2 09 MVL Move Links 3 24 N Y Y N 
14.3 10 MVA Move Alphanumeric 2 18 Y Y Y Y 
14.4 11 MVN Move Numeric 2 18 ¥Y Y Y Y 
14.5 742 MVW Move Words 2 18 N Y Y N 
714.6 13 MVC Move and Clear Word 2 18 oN Y Y N 
14.7 74 MYR Move Repeat 2 168 Y Y Y N 
14.8 15 TRN Translate 3 24 N Y Y oN 
14.9 49 EDT Edit 3 24 Y Y Y Y 
15. LOGICAL 

15.1 16 SDE Scan-Delimiter Equal 2 18~—~CO* Y y Y 
15.2 17. SDdU Scan-Delimiter Unequal 2 18 Y Y Y Y 
15.3 18 SZE Scan-Zone Equal 2 18 Y¥Y Y Y Y 
15.4 19 SZU ScanmZone Unequat 2 18 Y Y Y Y 
15.5 39 SEA Search 3 24 Y Y Y Y 
15.6 37 SLL Search Link List 2 18 Y Y Y Y 
15./ 38 SULDd Search Link Delink 2 18 Y Y Y Y 
15.8 64 SLT Search List 3 24 Y Y Y Y 
15.9 66 STB Search Table 3 24 ¥ y Y Y 
15.10 40 B82ZT Bit Zero Test 1 12 Y Y N Y 
15.11 41 8O0T Bit One Test 1 12 Y Y N Y 
15.12 45 CPA Compare Alphanumeric 2 18 Y Y Y Y 
15.13 46 CPN Compare Numeric 2 18 YY. ¥ YF Y 
15.14 33 BRT Bit Reset 1 12 N Y N Y 
15.75 34 BST Bit Set 1 12 N Y N Y 
18.16 42 AND Logical And 3 24 Y Y Y Y 
15.17 43 ORR Logical Or 3 24 Y Y Y Y 
15.18 44 NOT Logical Not 3 24 Y Y Y Y 
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7 INSTRUCTION SET SUMMARY (Continued) 

SEC. OP NAME ADDR*S LG LIT AIN BIN FLG 
16. INPUT/OUTPUT 
16.1 94 110 Initiate 1/0 1 12 Y Y Y Y 
16.2 92 RAD Read address 1 12 N Y Y Y 
16.3 91 SRD Scan Result Descriptor it) 6. N Y Y Y 
16.4 85 CIO Convert 1/0 2 18 N Y Y Y 
16.5 98 I0C 1/0 Complete 2 18 Y Y Y Y 
17. BINARY/DECIMAL CONVERSION 
17.1 88 02B Decimal to Binary < 18 ~=OY Y Y Y 
17.2 89 82D Binary to Decimal 2 18 Y Yy Y Y 
1&8. TIME-OF-DAY TIMER 
18.1 95 RDBY Read Time of Day 1 12 N Y Y N 
18.2 97 STY Set Time of Day 1 12 N Y Y N 
19. MEASUREMENT 
19.1 87 MOP Measurement OP 2 18 N Y Y N 
20. MISCELANEOUS 
20.1 86 ATE Alter Table Entry 2 18 N Y Y N 
20.2 67 \LIX Load Index Registers 1 12 N Y Y N 
20.3 68 SIX Store Index Registers 1 12 N Y Y N 
20.4 60 LOK Lock/Unlock . 1 12 N Y Y Y 
20.7 65 WHR Write Hardware Registers 1 42 N Y y N 
20.8 47 SMF Set Mode G 6 N Y Y N 
20.9 AB BAD Fail 1 12 N N N N 
20.10 99 SST System Status 1 12 N Y y N 
21. STRING 
21.7 AQ MVS Move Strings 2 18 N Y Y Y 
21.2 Al CPS Compare Strings 2 18 N Y Yy Y 
21.3 A2 HSH Hash Strings 2 18 N Y Y N 
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8 ARITHMETIC; FIXED POINT, VARIABLE FIELD LENGTH 


ee ee ee eee a ee eee es Gee oe ee ep ee ee ee ae ee oe oe ee Oe ee ee ee ee a ee eee 


TWO ADDRESS. ABD CINC)/OP=01 


Format 


$e wee Femme fee nm fe ow wn we we fw we ow ee eee 


! op 1 AF | BF | A 1 B ] 


ecw e fom ew fe ee fee ew oe ww eee oe pe oe oe a eam oe ew ae 
OP = 01 


AF = Length of the "A" field. AF may be indirect or may 
indicate the A-syllable is a Literal. A value of "do" 
is equal to a Length of 100 units. 


BF = iengeh of the “B" field. BF may “be indirect. <A value 
of "00" is equal to a tength cf 100 units. 


A = Address of the addend field. Address may be indexed, 
indirect or extended. The address controller data 
type may be UN, SN, or UA. 


8 = Address of the augend and sum field. Address may be 
indexed, indirect or extended. The address 
controtler cata type may be UN, SN, or UA. 


Function 


The Two Address Add instruction adds the contents of ocne 
memory Location (A) to the contents of a second memory 
location (B) and stores the sum in the second memory 
location (B) unless an overflow condition exists. If the 
number of significant digits in the result is greater than 
the sum field length, the sum field wilt be unchanged, the 
Comparison Flags will be unchanged and the Overflow Flag 
will be set. 
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8.1 TWO-ADDRESS ADD CINC)/0P=01 (Continued) 


Store the absolute value of the sum when the sum field 
data type is unsigned (CUN or UA). Store the standard 
EBCDIC form of the result sign as the first digit of the 
result when the sum field data type is SN. Fill the zone 

digit with the EBCDIC numeric subset code (F) when the sum 
field data type is alphanumeric CUA). 


The sign of a zero is always considered to be positive. 


If the addend and the augend are of unequal Lengths (AF 
not. equal to 8F), the shorter of the two is treated as if 
it has been Left filled with zero's. 


Only the numeric digits of an alphanumeric field enter 
into the operation. Unsigned (UN or UA) operands are 
assumed to be positive. 


If the operand data centains undigits other than in the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Nctes (A.16). 


Comparison Flags 


In all cases except overflow, set the Comparison Flags to 
indicate whether the sum is greater than (HIGH), equal to 
(EQUAL), or Less than (LOW) zero. 


Overlap 


-— oe eee 


"A" and "B™ may totally overlap or may have matching 
type-address overlap (See 4.9.4). Partial overlap of "A"™ 
and "B" other than matching. type-address overlap, may 
produce incompatible results. See Appendix 
A - Compatibility Notes (A.08). 
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ED ORD AY ED ND AS DS ES A NS SY NS SD lS SD ED in e-em Ome ED GE GE ED a GD GD a Ge OP ae Ge ee ee ee ee oe cs ee ae ee ee ee De Oe a ee ee ae a ee 


8.1 TWO-ADDRESS AOD CINC)/O0P=01 (Continued) 


Examples 


ee eee oe 


EXAMPLE (1) Add an Alpha Field to a Signed Field 
OP AF BF A 8 


01.02 04, A FIELD CUA), & FIELD CSN) 


BEFORE AFTER 
A FIELD — CIE7 unchanged 
B FIELD +0257 C0274 
COMPARISON an HIGH 


OVERFLOW an unchanged 


EXAMPLE (2) Add with Overflow condition 


OP AF BF A an: 


01 02 03, A FIELD (UN), 8 FIELD CUN) 


BEFORE AFTER 
A FIELD 18 ‘unchanged 
B FIELD 985 unchanged 
COMPARISON nn unchanged 


OVERFLOW an. ON 
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8.2 THREE ADDRESS ADD CADD)/0P=02 
Format 
0 Stet $ eww eee - + 
| or | AF | BF | A | B | c ] 
fem @ $e we fam nw fae ww mn ne $ oe ee fa rm t 
OP = 02 


AF = Length of the "A" field. AF may be indirect or may 
indicate the A-syllable is a literal. A value of “C0” 
is equal to a Length of 100 units. 


BF = Length of the "8" field. BF may be indirect. A value 
of "00" is equal to a length of 100 units. 


A = Address of the addend field. Address may be indexed, 
indirect or extended. The address controller cata 
type may be UN, SN, or UA. 


B = Address of the augend field. Address may be indexed, 
indirect or extended. The address controller data 
type may be UN, SN, or UA. 


C = Address of the sum field. Address may be indexed, 
indirect or extended. The address controller data 
type may be UN, SN, or UA. 


Function 


The Three Address Add instruction adds the contents of one 
memory location (A) to the contents of a secona memory 
location (B) and stores the sum in a third memory Location 
(C) unless an overflow condition exists. The sum field 
Length is equal to the larger of the AF and BF values. If 
the number of significant digits in the result is greater 
than the sum field tLength, the sum field will be 
unchanged, the Comparison Flags will be unchanged and the 
Overfiow Flag will be set. 
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8.2 THREE ADDRESS ADO (CADD)/0F=02 (Continued) 


Store the absolute value of the sum when the 
data type is. unsigned (UN or UA). Store the standard - 
EBCDIC form of the result sign as the first digit of the 


result when the sum field data type is SN. 


digit with the EBCDIC subset code (F) when the 


data type is alphanumeric (UA). 


The sign of a zero sum is always positive. 


F 


sum fietd 


iil the zone 
sum field 


If the addend and augend are of unequal Lengths, (AF not 
equal to BF), the shorter of the two will be treated as if 


it has been Left filled with zero*s. 


Cnly the numeric digits of an alphanumeric 
into the operation. 


field enter 


Unsigned (UN or UA) operands are assumed to be positive. 


If the operand data contains undigits other 


than in the 


sign digit, cause an Invalid Arithmetic Data fault. See 


Appendix A —- Compatibility Notes (A.16). 


Comparison Flags 


ee EE ae se 


In all cases except overflow, set the Comparison Flags to 
indicate whether the sum is greater than (HIGH), equal to 


CEQUAL), or Less than (LOW) zero. 


Overlap 


"A? and “B" may partially or totally overlap. "A" or "8" 
may totally overlap with “C", or may have matching 


type-address overlap (see 4.9.4). 


Partial overlap of "A™ ofr “B" with "C", 


other than 


matching type-address overlap, may produce incompatible 


results. See Appendix A - Compatibility Notes 
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8.2 THREE ADDRESS ADD {ADD)/0P=02 (Cont inued) 
Examples 


EXAMPLE €1) Add an Unsigned Fieid to a Signed Field 
giving a Signed Sum 


OP AF BF A B c 


O2 02 05, A FIELD (UN), 8 FEELD (SN), C FIELD (SN) 


BEFORE AFTER 
A FIELD 20 unchanged 
B FIELD +00015 unchanged 
C FIELD annnann coooss 
COMPARISON nnn HIGH 
OVERFLOW ann unchanged 


EXAMPLE (2) Add an Unsigned Field to a Signed Field 
giving an Unsigned Alpha Sum 


OP AF BF A B C 


O2 O02 05, A FIELD (UN), B FIELD (SN), C FIELD CUA) 


BEFORE AFTER 

4 
A FIELD 10 unchanged 
B FIELD 000050 unchanged 
C FIELD nnnannnannn FOFOFOF4FO 
COMPARISON nnn LOW 
OVERFLOW ann unchanged 
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8.2 THREE ADDRESS ADD (ADD)/0P=02 (Continued) 


EXAMPLE (3) Add an Alpha Field to an Alpha Field 
OP AF BF A 8 Cc 


on ae ee ——_ oe _—_e owe 


O2 02 02, A FIELD CUA), B FIELD CUA), C FIELD (UA) 


BEFORE AFTER 
A FIELD F4F0 unchanged - 
“@ FIELD cic2 unchanged 
C FIELD annn FSF2 
COMPARISON nnn HIGH 
OVERFLOW nnn unchanged 


EXAMPLE (4) Add two fietds with an Overflow Condition. 
OP AF BF. A. : 8 eg a C 


—_ a na a2 am = 


O2 02 02, A FIELD (UN), 8B FIELD CUN), C FIELD (SN) 


BEFORE = AFTER 

A FIELD 61 unchanged 
B FIELD 53 unchanged 
€ FIELD rn unchanged 
COMPARISON nan unchanged 


OVERFLOW nnn ON. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


frown ee 


I 
BURROUGHS CORPORATION teen nnn nnn nnn nn nent © 1997 5390 


SYSTEM DEVELOPMENT GROUP | a 
PASADENA PLANT | V SERIES INSTRUCTION SET 
l 
$0 ww we ee oe © oe ee ow oe wre ow ewe oe eww ew ewe eee 
CCMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 89 
8.3 TWO ADDRESS SUBTRACT (DEC) /0P=03 
Format 
Stet Dette oo ef me ee ew ny 
| op | AF | BF ] A | B | 
Se te oe ooo , cenneemetemeetentents 
oP = 03 


AF = Length of the “A™ field. AF may be indirect or may 
indicate the A-syllable is a literal. A value of "00" 
is equal to a tength cf 100 units. - 


BF = Length of the "8" fietd. BF may be indirect. A value 
of "00" is-equal to a Length 100 units. 


A = Address of the subtrahend field. Address may be 
indexed, indirect or extended. The address 
controller data type may be UN, SN, or UA. 


B = Address of the minuend/difference field. Address may 
be indexed, indirect or extended. The address 
controiler data type may be UN, SN, or UA. 


Function 


a oe eee 


The Two Address Subtract instruction subtracts the 
contents of memory location (A) from the contents of a 
second memory Location (8) and stores the difference in 
the second memory Location (B) unless an overflow 
condition exists. 


If the numcter of significant digits in the result is 
greater than the difference field length, the difference 
field will be unchanged, the Comparison Flags will be 
unchanged and the Overflow Flag will be set. 


Store the absolute value of the difference when the 
difference field is unsigned (UN or UA). Store the 
Standard EBCDIC form of the result sign as the first digit 
of the resuit when the difference field data type is SN. 
fili the zone digit with the EBCDIC numeric subset code 
(F) when the difference field data type is alphanumeric 
(UA)... 
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8.3 TWO ADDRESS SUBTRACT (CDEC) /0P=03 (Continued) 


The sign of a zero difference is always positive. 


“If the subtrahend and minuend are of unequal length CAF 
not equal to BF), the shorter of the two is treated as if 
it has been Left filled with zeros. 


Only the numeric digits of an alphanumeric field enter 
into the operation. Unsigned (UN or UA) operands are 
assumed to be positive. 


‘Ff the operand data contains undigits other than in the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A ~- Compatibility Notes (A.16). 


Comparison Flags 


In all cases, except overfiow, set the Comparison Flags to 
indicate whether the difference is greater than CHIGH), 
equal to (EQUAL), or Less than (LOW) zero. 


Cverlap 


"a" and "B" may totally cverlap or may have matching 
typeraddress overlap (See 4.9.4). Partial overlap of "A" 
and "B" other than matching type-address overlap, may 
‘produce incompatible results. See. Appendix 
A - Compatibility Notes (A.08).. 
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8.3 TWO ADDRESS SUBTRACT (DEC) /0P=03 (Continued) 
Examples 


EXAMPLE (1) Subtract two positive numbers 


OP AF BF A 


B 


03 03 03, A FIELD (SN), B FIELD (SN) 


BEFORE 
A FIELD +014 
B FIELD +062 
COMPARISON nan 


OVERFLOW Ann 


AFTER 


unchanged 
C048 


HIGH 
unchanged 


EXAMPLE (2) Subtract two Negative numbers 


OP Af BF A 


03 03 03, A FIELD (SN), B FIELD CSN) 


BEFORE 
A FIELD D035 . 
B FIELD p029 
COMPARISON nnn 
OVERFLOW non 


AFTER 


unchanged 
c006 


HIGH 
unchanged 
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8.3 TWO ADDRESS SUBTRACT (DEC)/0P=03 (Continued) 


EEAn ee C3). Subtract Signed Fieid Froa Unsigned Field 
op AF aF A B 


—— ae -_——- naw 


-Q3 G2 03, A FIELD (SN), 8 FIELD (UN) 


BEFORE AFTER. 


A FIELD 071 unchanged 
-B FIELD 121 - 492 
COMPARISON ann HIGH: 
OVERFLOW. . nan - unchanged 


~EXAMPLE (4) Subtract Unsigned Field from Signed Field 
OP AF BF A : B 


—_— o— == 2 aoa aie: a2, 


Oz c3 .03, A FIELD, (UN), B FIELD (SN) 


BEFORE AFTER 


A FIELD 259 unchanged 
B FIELD +138 0121 
COMPARISON ann Low. 
OVERFLOW i nnn unchanged 
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COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A 


8.3 TWO ADDRESS SUBTRACT (DEC)/0P=03 (Continued) 


EXAMPLE (5) Subtract Two Signed Fields, Overflow 
Condition ; 


OP AF BF A 8 


03 03 03, A FIELD (SN), B FIELD (SN) 


BEFORE AFTER 
A FIELD 0556 - unchanged 
B FIELD +942 unchanged 
COMPARISON nnn unchanged 
OVERFLOW ann : ON 
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8.4 THREE ADDRESS SUBTRACT (SUB)/OP=04 
Format 
Hr fan pment en wn = $e wn pt oe eon ne we + 
| op | AF | BFE I A | B H c | 
Fe to en $a a em fe rr ee re fee wenn n+ 
OP = 04 


AF = Length of the “ae field. AF may be indirect or may 
o. §adicate the A-syllable its a titeral. A value of "00" 
is equal to a length cf 100 units. 


BF = Length of the "8B" field. BF may be indirect. A value 
of “00" is equal to a length of 100 units. 


a A = Address of the subtrahend field. Address may be 
‘indexed, indirect cr extended. The address 
controller data type may be UN, SN, or UA. 


@ = Address of the minuend field. Address may be indexed, 
indirect or extended. The address controller data 
type may be UN, SN, or UA. 


C€ = Address of the difference field. Address may be 
indexed, indirect or extended. The address 
controller data type may be UN, SN, or UA. 


Function 


The Three Address Subtract instruction subtracts the 

_ contents. of one memory Location (A) from the contents of a 
second memory Location (B) and stores the difference in a 
third memory location (C) unless an overflow condition 
exists. The difference field Length is equal to the larger 
of AF or BF. 


If the number of significant digits in the result is 
greater than the difference field Length, the difference 


field will be unchanged, the Comparison Flags wilt be 
unchanged and the Overflow Flag will be set. 


-~~Burroughs Prior Written Consent Required for Disclosure Of This Data-- 
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8.4 THREE ADDRESS SUBTRACT (SUB)/0P=04 (Continued) 


Store the absolute value of the difference when the 
difference field is unsigned (UN or UA). Store the 
standard EBCDIC form of the result sign as the first digit 
of the result when the difference field data type is SN. 
Fill the zone digit with the EBCDIC numeric subset code 
(Ff) when the difference field data type is alphanumeric 
(UA). 


The sign of a zero difference is always positive. 


If the subtrahend and wpinuend are of unequal Length CAF 
not equal to BF), the shorter field is treated as if it 
has been left filled with zero's. 


Only the numeric digits of an alphanumeric field enter 
into the operation. 


Unsigned (UN or UA) fields are assumed to be positive. 


Lf the operand data contains undigits other than in the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A.16). : 


Comparison Flags 


In all cases, except overflow, set the Comparison Flags to 
indicate whether the . difference is greater than (HIGH), 
equal to (EQUAL), or less than (LOW) zero. 


Overlap 


A" and “B" may partially or totally overlap. "A" or "gf 
may totally overlap with “C", or may have matching 
type-address overlap. (See 4.9.4) 


Partiat overlap of “A™ or “B" with C", other than 


matching type-address overlap, may produce incompatible 
results. See Appendix A - Compatibility Notes (A.09). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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Ee ee SD > EE EE EP EP EO OD 08 cm ae ee ee ee ee 0 ee ee em ene ee ee ee ee oe a ee ee eo ee ae 


3.4 THREE ADDRESS SUBTRACT (SUB)/0P=04 (Continued) 
Examples 


Ve eee oe 


EXAMPLE (1) Subtract an Unsigned Field from an Alpha 


Field 
OP AF BF A B. 


Cc 


04 OT O5, A FIELD (UND, B FIELD (UA), C FIELD (SN) 


_—— = —_—- =. 


mS 


BEFORE AFTER 
A FIELD § unchanged 
8 FIELD CIC2C35C4C5 unchanged 
C FIELD hannann €12340 
“COMPARISON ‘Ann HIGH 
++ OVERFLOW nnn. unchanged 
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8.5 MULTIPLY (CMPY) /CP=05 
Format 
fom we pew fee fa ee $e oe we toe ee eee + 
| op | aft | BF | A 1 B | c | 
$e Fem ee fe eee Hew ew een $e qe ene ene -+ 
oP = Q5 


AF = Length of the "A" field. AF may be indirect or may 
indicate the A-syllable is a literal. A value of "00" 
is equal to a length cf 100 units. 


BF = Length of the "8" field. BF may be indirect. A value 
of "00" is equal to a Length of 100 units. 


A = Address of the multiplier field. Address may be 
indexed, indirect or extended. The address 
controller data type may be UN, SN, or UA. 


B = Address of the multiplicand field. Address may be 
indexed, indirect or extended, The address 
controller data type may be UN, SN, or UA. 


C = Address of the product field. Address may be indexed, 
indirect or extended. The address controller data 
type may be UN, SN, or UA. 


Function 


The multiply instruction multiplies the contents of one 
memory location (8) by the contents of a second memory 
-Location {A} and stores the product in a third memory 
Location (C). The product field iength is the sum of AF 
and BF, and could be as tong as 200 units. 


Store the absolute value of the product when the product 
field data type is unsigned CUN or UA). Store the 
standard ESCDIC form of the sign as the first digit of the 
result when the product field data type is SN. Fill the 
zone digit with the EBCDIC numeric subset code (F) when 
the product field data type is alphanumeric (UA). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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8.5 MULTIPLY CMPY)/O0P=05 - €Continued) 
The Overflow Flag is not affected by this instruction. 
The sign of a zero product is always positive. 


Only the numeric digits of an atphanumeric field (UA) 
enter into the operation. Unsigned fields are assumed to 
be positive. 


Lf the operand data contains undigits other than in the 
Sign digit, cause an Invatid Arithmetic Data fault. See 
Appendix A - Compatibility Notes CA.T6). 


Comparison Flags 


Seeewees e2Pen aw eoenw ae 


In all cases, set the Comparison Flags to indicate whether 
the product is positive (HIGH), equal to zero (EQUAL) or 
negative (LOW). ; 

Overlap. 


"A. and "B" may. partially or totatly overlap. 
Overlap of "A" and "8B" with "C*, other than matching 


type-address overlap, may produce incompatible results. 
See Appendix A - Compatibility Notes (A.10). 
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8.5 MULTIPLY CMPY)/0P=05 (Continued) 
Examples 


a eee oe 


EXAMPLE (1) Multiply an Alpha Field by an Unsigned 
Field 


OP AF BF A 8 Cc 


OS 02 O05, A FIELD CUA), B FIELD (UN), C FIELD (SN) 


BEFORE — AFTER 
A FIELD 9102 ‘unchanged 
B FIELD. 00011 unchanged 
C FIELD nannannnnn co0gg0gt32 
COMPARISON nnn ‘HIGH 


EXAMPLE (2) Multiply Two Signed Numbers 


OP AF BF A B Cc 


O05 G2 02, A FIELD (SN), B FIELD (SN), C FIELD (SN) 


BEFORE AFTER 
A FIELD D115 unchanged 
B FIELD 017 unchanged 
Cc FIELD nannn c0255 


COMPARISON nnn HIGH 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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&.é DIVIDE (DLV) /0F=06 

Format 

Peale) Sennen CnGnenay CeCe! Oo ae ae oe oe ae oe oe 5 donatenhenieetententertele i 

f Op | AF | BF I A | B | c | 

Pn $a ae Fe a pn a nf ne pe eet 

oP = 06 


AF = Length of the "A" field. AF may be indirect or may 
- tndicate the A-syllable is a Literal. A value of "00" 
is equal to a Length of 100 units. 


BF. = Length of the “B" field. BF may be indirect. A value 
: of "GO" is equal to a length of 100 units. 


A = Address of the divisor. field. Address may be indexed, 
indirect or extended. The address controller data 
type may be UN, SN, or UA. 


8 = Address of the dividend/remainder field. Address may 
be indexed, indirect or extended. The address 
controtler data type may be UN, SN, or UA. 


C = Address of the quotient field. Address may be 
indexed, indirect or extended. The address 
controller data type may be UN, SN, or UA. 


Function 


The divide instruction divides the contents of one memory 

Location (B) by the contents of a second memory Location 

(A) storing the remainder in the "“B™ data field and 
storing the quotient in a third memory tocation (C). 


The length of the dividend field must be greater than the 
length of the diviscr field (BF greater than Af). The 
length of the quotient field is the difference in Length 
of the “A and "8" fields (BF-AF). If the result is too 
large to fit into the quotient field or if 8F is not 

greater than AF, the division is not performed, the 
contents of "BY" and "C" are unchanged, the Comparison 
Flags are unchanged, and the Overfiow Flag is set. 


--Burroughs Prior Written Consent Required For. disclosure Of This Data-- 
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BE DIVIDE (OIV)/0P=06 (Continued) 


If the absolute value of the divisor is not greater than 
the absolute value of the equivalent number of leading 
digits of the dividend, the division is not performed and 
the Overflow Flag is set with the Comparison Flags 
remainina unchanged. Note that a divisor which is zero 
will fail this test and the Overflow Flag will be set. 


The absolute value of the quotient is stored when the 
quotient field data type is unsigned (UN or UA). The 
standard EBCDIC form of the sign is stored as the first 
digit of the result when the quotient data type is SN. The 
zone digits are filled with the EBCDIC numeric subset code 
(F) when the quotient field data type is alphanumeric 
CUA). ; 


The absolute value of the remainder is stored when the 
remainder field data type is unsigned (UN or UA). The 
Standard EBCDIC form of the sign is stored as the first 
digit of the result when the remainder data type is SN. 
The zone digits are filled with the EBCDIC numeric subset 

7 code CF) when the remainder field data type is 
alphanumeric (CUA). 


Only the numeric digits cof an aiphanumeric field (CUA) 
erter intc the operation. 


Unsigned fields are assumed to be positive. 


The sign of the quotient is positive if the sign of. the 
divisor and the dividend are the same or the quotient is 
zero, otherwise the sign is negative. 


If the dividend data type is SN, the sign of the dividend 
will be left unchanged in memory and will thus become the 
Sign of the remainder. Therefore this finat remainder 
Sign could be other than "C™ or “D" and a remainder of 
zero magnitude could have a negative sign. 


If the operand data contains undigits other than in the 


Sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A.16). 
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8.6 DIVIDE CDIV)/0P=06 (Continued) 


“Comparison Flags. 


ee ee ee ee et ee es 


In all cases, except overflow, set the Comparison Flags to 
indicate whether the quotient is positive (HIGH), equal tec 
zero (EQUAL) or negative (LOW). 


Overlap 


Partiat overlap of the dividend field (B) and either of 
the other operands may produce inconsistent results. 


If the address of the dividend field is the same as the 
address of the quotient field (B = C) and the respective 
address controllers are equal (8C = CC), a result will be 
produced that consists of the quotient followed by the 
Least significant AF units of the remainder. In the case 
Of SN. data, the sign of the quotient will be stored in the 
first digit of the resuit followed by the quotient and the 
least significant AF digits of the remainder. 


Examples 
EXAMPLE (1) Divide Two Signed Numbers 
OP AF BF A B Cc 


C6 01 04, A FIELD CSN), B FIELD CSN), C FIELD (CSN) 


see BEFORE = AFTER 
A FIELD a +9 unchanged 
6 FIELD +0701 - #0002 Remainder 
C FIELD. nanan CO1t = Quotient 
COMPARISON | nnn HIGH 
OVERFLOW nnn unchanged 


--Burroughs Prior Written. Consent Required For Disclosure Of .This Data-- 
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£.6 DIVIBE (DIV) /O0P=06 (Continued) 


EXAMPLE (2) Divide Two Signed Fields, Negative Numbers 


OP AF BF A B C 


——_ ee ae owe _aw mae 


06 O2 G5, A FIELD CSN), B FIELD (SN), C FIELD CSN) 


BEFORE AFTER 
A FIELD Di2 unchanged 
B FIELD 000187 DOGOO? Remainder 
'C€ FIELD nann co15s Quotient 
COMPARISON ann HIGH 
OVERFLOW nan . unchanged 


EXAMPLE (3) Divide Producing Overflow (Length Problem) 


OP AF BF A B c 


06 04 03, A FIELD (SN), B FIELD (SN), C FIELD (CSN) 


BEFORE AFTER 
A FIELD 01014 unchanged 
B FIELD D123 ~=unchangea 
C FIELD nnnna unchanged 
COMPARISON nan unchanged 
OVERFLOW mnn ON 


EXAMPLE (4) Divide Producing Overflow (Data Problem) 


OP AF BF A 8 c 


06 O02 03, A FIELD (SN), B FIELD CSN), C FIELD CSN) 


BEFORE AFTER 
A FIELD D11 unchanged 
B FIELD 0125 ~~ unchanged 
C FIELD nnann unchanged 
COMPARISON nan unchanged 
OVERFLOW nnn ON 
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8.6 DIVIDE (DIV)/0P=06 (Continued) 


EXAMPLE (5) Divide By Zero | 


OP AF BF A 8 c. 


06 02 03, A FIELD (SN), B FIELD (SN), C FIELD (SN) 


BEFORE AFTER 
A FIELD . #00 ' unchanged 
B FIELD 0Tz5 unchanged 
C FIELD nann unchanged 
COMPARISON nnn unchanged 
OVERFLOW ann - ON 


EXAMPLE (6) Total Overlap of “B" & "C™, 


—_ aa asa: =a mena _— m= 


06 02 04, A FIELD CUN), B FIELD CUN), B FIELD (UN) 


BEFORE AFTER 


A FIELD : 13. unchanged 
B FIELD 1127 8609 
COMPARISON | nnn HIGH 


OVERFLOW ann unchanged 


--Gurroughs Prior Written Consent Required For Disclosure Of This Data-- 
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9 ARITHMETIC; FIXED POINT, FIXED FIELD LENGTH 


Gee Ste EP ED OE Oe ee oe ee oe es Oe ee oe ee oe oe ee a oe ee ee ee 


Fixed field Length arithmetic instructions use a 20 digit 
accumulator which holds the instruction result within the 
processor as an operand for a subsequent operation. Every 
_instruction has an implied reference to the accumulator. 


The fixed point (integer) format consists of an implied 
signed exponent fiela (+08) (of 3 digits) followed by a 
mantissa field of a single sign digit followed by eight 
digits of mantissa. 


The fixed point instructions operate on the twelve most 
significant digits of the accumulator. This format is 
similar to the single Precision format in the Floating 
Point, Fixed field length instructions (See Section 10.). 
The same accumulator is used for the. Fixed Point and 
Floating Point instructions. : 


If the instruction produces a result greater than seven 

digits, an ._— overflow. occurs and the following 

characteristics apply. 

Te If the operation specifies a store of the result to 
memory (IAS, ISS, IMS, IMI), this store is not 
performed. 

2. The sign and exponent field is set to +08. 


3. Set the Overflow Flag and set the Comparison Flags to 
HIGH. 


4. The final contents of the accumulator are 
unspecified. ; 


--Burroughs Prior Written Consent Required For Disclosure Of This Data--_ 
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9 ARITHMETIC; FIXED POINT, FIXED FIELD LENGTH (Continued) 


SE DE ES SS OS OTE ERD ERS SS OD GED OD ce en a ee a ee 


A Trap Fault is a software enabled routine that allows. the 
instruction in error to be examined. 


The Trap Fault wilt be enabled if the two digit key stored 


at memory address 64, relative to Base #0, is equal to 
“FRY, 2 : 


If Trap Fault is enabled and a fault oceurs, a Hardware 
Cath procedure wilt be executed with the address of the 
--~ tastruction at fault stored on the stack. 


If Trap Fault is not enabled and a fault occurs, the next 
program instruction will be executed. 
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9.1 INTEGER LOAD CILD)/0P=58 
Format 


1 oP | A I 


oP “= 58 


Address of the source data field. Address may be 
indexed, indirect or extended. The final address 
controller data type with always be treated as SN. 


A 


Function 


The integer Load instruction loads the accumulator with an 
8 digit data field at memory (A). The data field, 
consisting of a sign and seven digits, is loaded into the 
20 digit accumulator as shown below, where "S" is the sign 
of the data field ana "Dn" represents the numeric data. 
Undigits may be loaded into the mantissa field of the 
accumulator. The result of Loading undigits into the sign 
digit is machine dependent. See Appendix A - Compatibility 
Notes (A.54). 


$e ae fe oe ee ff 2 nn we nn $e $e ----- e+ + 
i +08 8S | G D2 03 D4 | 05 D6 07 DS H go0og0g{tonodd l 


$e ew ewe wae we fe ee wee we fone owe ee ewe enn te nnn nee + 


Note that the exponent is set to +08 and that the most 
siginificent digit as well as the Least significant eight 
digits of the mantissa are set to zero. 


Comparison Flags 


seeweee eens aewoewes 


Set the Comparison Flags HIGH if the result is positive, 
EQUAL if the resuit equal to zero, and LOW if the result 
is negative. 


Overfiow 


The Overtlow Flag is not affected by this instruction. 
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+n INTEGER LOAD. CILD) /0P=58 (Continued) 
Examples 
EXAMPLE C1) Load Accumulator with Integer 
OP A 
53. A FIELD 
. BEFORE AFTER 
A FIELD 09876543 unchanged 
ACCUBULATOR annnnanonnannn +08-09876543 
; annannannn ooo0ca0cco 
COMPARISON ann LOW 
OVERFLOW ann unchanged 
EXAMPLE (2) Load Accumulator with Undigits 
en oe 2 ; 
58 A FIELD 
BEFORE AFTER 
“A FIELD DOF 1B 2E3 unchanged 
ACCUMULATOR nnnnannannannan +08-00F782E3 
a 2 nonnannnn oocoocca 
COMPARISON Ann Low 
OVERFLOW nan unchanged 
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9.2 INTEGER STORE (IST) /OP=59 
Format 
teen t eo ee net 
{| op | A | 
$e nt we ee ee $+ 
oP = 59 
A = Address of the destination field. Address may be 


indexed, indirect or extended. The final address. 
controller data type will always be treated as SN. 


Function 


The integer store instruction will store into an 8 digit 
field at memory tocation (A) the integer and its sign from 
the accumulator. Undigits may be stored from the mantissa 
field of the accumulator. The handling of the sign digit 
is machine dependent. See Appendix A - Compatibility Notes 
CA254).. 


The accumulator, which is in the form: 
ee $ o-oo = $e oe ono oe we + 


1+ 08 S$ [D1 D2 D3 D4 | DS DS D7 08 199010D11012013014015016| 


pe oe ew ee nf a ee oe nw ¢ oe oe we wa wf oa ee re rm ent 


is stored in the destination field as: 


a rr. s 


| S D2 D3 D4 § DS D6 D7 08 | 
$n nn nn fa = ee + 


Where "S" indicates the operand sign and “Dn" represents 


the operand digits. Notice that 01 jis dropped. 
Meaningful results are obtained only when D1 is equal to 
zero. ate ; 


Comparison Flags 


ween ewe SS See 


Set the Comparison Flags HIGH if the stored operand is 
positive, EQUAL if the stored operand is equal to zero, 
and LOW if the stored operand is negative. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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9,2 INTEGER STORE (IST) /0P=59 (Continued) 
Overftow. 


Ee Se 


The Overflow Flag is not affected by this instruction. 


Examples 


EXAMPLE a) Store Accusulator Integer in Memory 
op a | | 


59 A FIELD 


BEFORE AFTER 


_& FIELD annnannn 09876543 - 
ACCUMULATOR +08-098 76543 unchanged 
nnannnnnan 
COMPARISON = =————sannn Low 


EXAMPLE (2) Store Accumulator Image in Memory 
oP tiéi<CAA 


-—— mo 


59 A FIELD 


BEFORE AFTER 
A FIELD annannnnn DOFIB2ES 
ACCUMULATOR +08-O0F182E3 unchanged 
Aa ae anannannan ; 
COMPARISON. 7, ar ©." 


-~Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CORFORATION 


SYSTEM DEVELOPMENT GROUP | 


PASADENA PLANT 


COMPANY CONFIDENTIAL 


fon an = === 4 1997 5390 

|] V SERIES INSTRUCTION SET 

| 

he oe ee oe ee ee we ee ee we ee ee ee owe 
SYSTEM DESIGN SPECIFICATION REV. A PAGE 111 


te ee ee me ee OD EE ED SD EE GP ES SE SP ee ae Ge a eee ee ae a ee ee ED ee oe oe ee ee oe 


9.3 INTEGER ADD (IAD)/0P=50 
Format 
De + 
] op A H 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


re 
op = 50 


A = Address of the Addend field. Address may be indexed, 
indirect or extended. The data type of the final 
address controtiler is ignored and wilt always be 
treated as SN. 


Function 


~“ 


The integer add instruction adds the number stored in a 
memory location (A) to the value stored in the accus#ulator 


and stores the sum in the accumulator. 


The signs of both the accumulator and the addend are 
considered in the addition and the mantissa sign field is 
set positive or negative based on the result. 


Set the signea exponent field of the accumulator to +08 
even in the case of overflow. 


If the operand data contains undigits other than in the 
Sign digit, cause an Invalid Arithmetic Oata fault. See 
Appendix A - Compatibility Notes (A.16). 


Camparison and Overflow Flags 


If the addition produces a result greater than 7 digits, 
set the Overflow Flag and set the Comparison Flags to 
HIGH. A Trap Fault, if enabled, will cause a Hardware 
Call procedure to the fauit routine. The final contents 
of the accumulator are unspecified. If there is no 
overflow condition, the Comparison Flags will be set to 
EQUAL if the result is zero, HIGH if the result is 
positive and LOW if the result is negative. 


fe ee we ee re 


BURROUGHS CORPORATION tena - +e + 1997 5390 
SYSTEM DEVELOPMENT GROUP. | 


PASACENA PLANT | Vv. SERIES INSTRUCTION SET 
. | 
; tt we ee ee ee ee ee ee ee ee oe ee ee oe es ie SS EP OS NS ne a ee ee oe oe 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 112 
9.3 INTEGER AOD. CIAD) /0P=56 (Continued) 
Overlap 


There are no overlap restrictions. for this instruction. 


Exaaples 


EXAMPLE (1) Ada Integer to Accumulator 
eer.) ee, <r 


50 A FIELD 


BEFORE AFTER 


. A FIELD #1117191 | unchanged 
ACCUMULATOR +08401234567 408402345678 
annnannnn 00G00000 

COMPARISON © nnn: HIGH 


OVERFLOW nan unchanged 


=-Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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9.4 INTEGER ADD AND STORE (IAS) /OP=51 
Format 
Se 
| op | A { 
oe eo 
oF = 51 


A = Address of the Addend and Sum field. Address may be 
indexed, indirect or extended. The data type of the 
final address controller will always be treated as 
SN. 


Function 


The integer add and store instruction will add the number 
stored in a memory location (A) to the value stored in the 
accusulator and store the sum in the accumulator and in 
the same memory location (A). The store to memory does 
not take place on overflow. 


The signs of both the accumulator and the addend are 
considered in the addition and the mantissa sign field is 
set positive or negative based on the result. 


“Set the signed exponent field of the accumulator to +68 
even in the case of overflow. 


If the operand data contains undigits other than in the 


sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A.16). 


=-Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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mn ee ns we ce ae ae oe ne ee a eee wee we ne 00 a a we we eee ee we 
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9.4 INTEGER ADD AND STORE (I1AS)/0P=51 (Continued) 


Comparison and Overflow Flags 


WD ew eee ee ee eee ee ee 


If the addition produces a result greater than 7 digits, 
set the Overflow Flag and set the Comparison Flags to 
HIGH. The Trap Fault, if enabled, will cause a Hardware 
Calt' procedure to the fault routine. The final contents 
of the accumulator are unspecified. If there is no 
everftow condition, the Comparison Flags will be set to 
EQUAL if the result. is zero, HIGH if the resuit is 
positive and LOW if the result is negative. 


Overlap 


There are no overlap restrictions for this instruction. 
Examples 
- EXAMPLE (1) Add Integer to Accumulator and Store 
oP A 


51 =A FIELD 


; BEFORE AFTER 
A FIELD #4111111 C2345678 
ACCUMULATOR 408401234567 +08 402345678 

nnonnnnan 006Gc0000 

COMPARISON ann HIGH 


OVERFLOW nnn unchanged 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


$m ee ww ee eee ee 
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| 
ee ie ee ee ee ee ee ee oe ee we we eee 
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9.5 INTEGER SUBTRACT (iSU)/0F=52 
Format 
a ee | 
|} op ] A | 
$e e emt oem en = + 
cP = 52 
A = Address of the subtrahend field. Address may be 


indexed, indirect or extended. The data type of the 
final address controlter will always be treated as 
SN. 


Function 


The integer subtract instruction will subtract the number 
stored in a memory Location (A) from the value storeca in 
the accumulator and store the difference in the 
accumulator. 


The signs of both the accumulator and the subtrahend are 
considered in the subtraction and the mantissa sign field 
is set positive or negative tased on the result. 


The signed exponent field of the accumulator is set to +08 
by this instruction even in the case of overflow. 


If the operand data contains undigits other than in the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A.16). 


Comparison and Overflow Flags 


If the subtraction produces a result greater than 7 
digits, set the Overflow Flag and set the Comparison Flags 
to HIGH. A Trap Fault, if enabled, will cause a Hardware 
Call procedure to the fault routine. The final contents 
of the accumulator are unspecified. If there is no 
overflow condition, set the Comparison Flags to EQUAL if 
the result is zero, HIGH if the result is positive and LCw 
if the result is negative. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


frown een ewe oe 
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PASADENA PLANT — I V SERIES INSTRUCTION SET 
. 
$-oew we eh ne es ee ee ee a ae ED aoe ee OD GP ee ee ep oe oo am ae a ee ee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 116 
9.5 . INTEGER SUBTRACT CISU)/O0P=52 (Continued) 
Overlap 


There are no overlap restrictions for this instruction. 


Examples 


—. 


EXAMPLE (1) Subtract Integer from Accumulator 


OP. gi 
52 A FIELD 
BEFORE AFTER 
‘A FIELD D0999999 unchanged 
ACCUMULATOR +08402345678 +08 403345677 
nannnanon oaooooco 
~ COMPARISON nan st—é‘“C;:*é«S GH 
OVERFLOW nnn unchanged 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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9.6 INTEGER SUBTRACT AND STORE (CISS)/0P=53 
Format 
fae wm $f ween nee tt 
{ or | A i 
go wwe ¢ ome ene ee + 
.OP = 53 
A = Address of the subtrahend and the difference field. 


Address) may be indexed, indirect or extended. The 
data type of the finai address controller will aiways 
be treated as SN. - 


Function 


The integer subtract instruction will subtract the number 
stored in a memory Location (A) from the value stcred in 
the accumulator and store the difference in the 
accumulator and in the same memory Location (A). The 
store to memory does not take place on overflow. 


The signs of both the accumulator and the subtrahend are 
considered in the subtraction and the mantissa sign field 
is set positive or negative based on the result. 


Set the signed exponent field of the accumulator to +08 
even in the case of overflow. 


If the operand data contains undigits other than in the 


sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A —- Compatibility Notes (A.16). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


ewww oe www ewe eee 
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9.6 | INTEGER SUBTRACT AND STORE CISS)/OP=53 (Continued). 


Comparison and Cverflow Flags 


ae EE ee ee ee ee ee es ee ee 


If the subtraction produces. a result greater than 7 
digits, set the Overflow Flag and set the Comparison Flags. 
to HIGH. A Trap Fault, if enabled, will cause a Hardware 
Catl procedure to the fault routine. The final contents 
of the accumulator are unspecified. If there is no 
overflow condition, set the Comparison Flags to EQUAL if 
the result is zero, HIGH if the result is positive and LOW 
tf the result is negative. 


‘Overlap 


naam eee 


There are no overlap restrictions for this instruction. 


Examples 


_ > on a ae ee eee, 


EXAMPLE (1) Subtract Integer from Accumulator and Store 


op A 

53 A FIELD 

| BEFORE AFTER 
A FIELD 90999999. €3345677 
ACCUMULATOR #+084+02345678 408403345677 

nnnnannanna 00000000 

COMPARISON ann HIGH 
OVERFLOW ann... unchanged 


“~Burroughs Prior Written Consent Required for Oisclosure Of This Data-- 
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9.7 INTEGER MULTIPLY (IMU) /54 


eee 


} op | A | 


, ee 
op = 54 


A = Address of the multiplier fietd. Address may be 
indexed, indirect or extended. The data type of the 
final address controller wiil always be treated as 
SN. : 


Function 


oe eee oe 


The integer multiply instruction causes the value stored 
in the accumulator to be multiplied by the number stored 
in a memory Location (A) and the product to be stored in 
the accumulator. : 


The signs of both the accumulator and the multiplicand are 
considered in the multiplication and the mantissa sign 
fieid is set positive or negative based on the result. 


Set the signed exponent fieid of the accumulator to +08 
even in the case of overfiow. 


If the operand data contains undigits other than in the 
sign digit, cause an Invaiid Arithmetic Data fault. See 
Appendix A - Compatibility Note, Section A.16. 


‘Comparison and Overflow Flags 


wenwewreese=2se= 282-0 we weTneecens awe 


If the multiplication produces a result greater than 7 
digits, set the Overflow Flag and set the Comparison Flags 
to HIGH. A Trap Fault, if enabled, witl cause a Hardware 
Call procedure to the fault routire. The final contents 
of the accumuiator are unspecified. If there is no 
everfiow condition, set the Comparison Flags to EQUAL if 
the result is zero, HIGH if the result is positive and LOW 
if the result is negative. : 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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9.7 INTEGER MULTIPLY CIMU)/54 (Continued) 
Overlap 


wae ee 


There are no overlap restrictions for this instruction. 


Examples 


EXAMPLE (1) Multiply Accumulator by Integer 


OP. A 


54 <A FIELD 


BEFORE AFTER 
A FIELD +0000003 unchanged 
ACCUMULATOR  +08+01234567 +08+03703701 
nannnann 000000c0 

COMPARISON = ~— nnn | HIGH 
OVERFLOW. non ‘unchanged 


~-Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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9.8 INTEGER MULTIPLY AND STORE CIMS)/0P=55 
Format 
a ee | 
j op j A i 
eS ore | 
oP = 55 
A = Address of the muitiplier and the product field. 


Address may be indexed, indirect or extended. The 
data type of the final address controller will aiways 
be treated as SN. ; 


Function 


The integer multiply and store instruction causes the 

value stored in the accuaulator to be multiptied by the 

number stored in a memory tocation (A), the product to be 

stored in the accumulator and in the same the memory 

tocation (A). The store to memory does not take place on 
. overflow. 


The signs of both the accumulator and the muitiplicand are 
considered in the multiplication and the mantissa sign 
field is set positive or negative based on the result. 


The signed exponent field of the accumulator is set to +08 
by this instruction even in the case of overflow. 


If the operand data contains undigits other than in the 


sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A.16). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


> ow ee wwe we ew www 
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928 INTEGER MULTIPLY AND STORE CIMS)/0P=55 (Continued) 


Comparison ano Overflow Flags 


oA A a | ae ee eee 


If the multiplication produces a result greater than 7 
digits, set the Overflow Flag and set the Comparison Flags 
to HIGH. A Trap Fault, if enabled, will cause a Hardware 
Cadl procedure to the fault routine. The finat contents 
af the accumulator are unspecified. If there is no 
overflow condition, set the Comparison Flags to EQUAL if 
the result is zero, HIGH if the result is positive and LOW 
+f the result is negative. 


Overlap 


There are no overlap restrictions for this instruction.. 


Examples 


a 


EXAMPLE (1) Multiply Accumulator by Integer and Store 


op A 
55 A FIELD. 
BEFORE AFTER 
A FIELD +0000003 ©3703701 
ACCUMULATOR 408401234567 +08+03703701 
anannnnn oco0o0o00n0 
COMPARISON ann HIGH 
OVERFLOW. ; ann. unchanged 


-~Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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9.5 INTEGER MEMORY INCREMENT CIMI)/OP=57 
Format 


{ oe | A | 


en aor | 
op = 57 


A = Address of the increment field. Address may be 
indexed, indirect or extended. The final address 
controlier if equal to one (SN) indicates a aecrement 

operation and if equal to zero (UN) indicates an 
increment operation. Other controiler values are 
reserved. 


Function 


The integer memory increment instruction, depending on the 
vatue of the address controller, increments or decrements 
a number at a memory Location (A) and stores that value in 
the accumulator and at the same memory location (A). 


The signed exponent field of the accumulator is always set 
to +08 by this instruction. 


If the operand data contains undigits other than in the 
sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A.16). 


Comparison and Overflow Flags 


eswrewweeseee en See ee w ew eee SE Se wee 


If the increment/decrement produces a result greater than 
7 digits, set the Overflow Flag and set the Comparison 
Flags to HIGH. A Trap Fault, if enabled, wilt cause a 
Hardware Call procedure to the fault routine. The final 
contents of the accumulator are unspecified. If there is 
no overflow condition, set the Comparison Flags to EQUAL 
if the result is zero, HIGH if the result is positive and 
LOW if the result is negative. 


=-Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


$wen neon nee 


i 
BURROUGHS CORPORATION tan nn nan nnn nnn nnn t 


SYSTEM DEVELOPMENT GROUP I 

PASADENA PLANT ; | V SERIES INSTRUCTION SET 
i 
ee we oe ce ae a ee ee ee ee ee ae ew we ee a te en es ee ee oe oe ee ee ee ee 


COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 124 
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1997 5390 


9.9 INTEGER MEMORY INCREMENT CIMI)/0P=57 (Continued) 


Overlap 


There are no overlap restrictions for this instruction. 
Examples. 
EXAMPLE (1) Memory Increment 


OR ee 


5? A FIELD (UN) 


ss BEFORE AFTER 
A FIELD (#1234567 C€1234568 
ACCUMULATOR annnnnnnannnn +#084+01234568 
bi Be 2 8hhn . ananannn | ooooococ. 
COMPARISON. “ornn HIGH 
OVERFLOW nnn unchanged 


EXAMPLE (2) Memory Decrement 
op... A 


37 <A FIELD (SN) 


BEFORE AFTER 


‘AFIELD —s- #4234567 €1234566 
ACCUMULATOR annnnannnannnan #084+01234566 
ae Pind : _ AAnannan 00000000 
COMPARISON nnn HIGH 
OVERFLOW nan unchanged 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 125 
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10 ARITHMETIC; FLOATING EOINT 7 FIXED FIELD LENGTH 


Fixed field Length arithmetic instructions use a 20-digit 
accumulator which holds the instruction result within the 
processor as an operand for the next operation. Every 
instruction has an implied reference to the accumulator. 


The floating point (reat) format ccnsists of a signed 
exponent field followed by a signed mantissa field. The 
representation of a floating point field is: 


S/X, EXP, S/M, MANTISSA 


where: S/X is the sign of the exponent (1 digit) 
EXP is the exponent (2 digits) 
S/M is the sign of the mantissa (1 digit) 
Mantissa is the mantissa data (8 or 16 digits) 


Examples +01-87654321 


The mantissa is a numeric field of two possible Lengths; 
eight © digit-Single Precision or sixteen digit-Ddouble 
Precision. The mantissa is assumed to always have the 
decimal point to the Left of the most significant digit. 


The same accuaulator is used for Fixed Point and Floating 
Point. instructions. 


If all sixteen digits of the accumulator mantissa are 
equal to zero, the expcnent and mantissa sign will be set 
te ~99+. 


The Overflow Flag is set and the Comparison Flags are set 


to HIGH on overflow, to LOW on underflow and to EQUAL on a 
divide by zero. 


--Burroughs Prior Written Consent Required For Disclosure Of This Oata-- 
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TC ARITHMETIC FLOATING POINT, FIXED FIELD CeNSty CContinued) 


De SNE ES ES EE EN Ce ee cee in a DY SD ED Se ee ee ee Oa 


A Trap. Fault is a software enabled routine that allows. the 
instruction in error to be examined. 


The Trap Fault will be enablec if the two digit key stored 


at memory adoress 64, relative to Base #0, is equal to 
wFE™ 


If Trap Fault is enabled and a fauit occurs, a Hardware 
Call procedure will be executed with the address of the 
instruction at fault stored on the stack. 


If Trap Fault is not enabled and a fault occurs, the next 
program instruction will be executed. 


A Trap Fault is caused when: 


1. The resultant normalized mantissa is non-zero and the 
exponent is greater than +99 (overflow). 


2. The resultant normalized mantissa is non-zero and the 
' exponent is algebraicaily less than -99 Cunderflow). 


3s: The most significant digit of the mantissa of the 
divisor is equai to zero (divide by zero). 


The result is not stored in memory. Division by zero does 
not change the contents of the accumulator. For all other 
instructions, the final contents of the accumulator will 
te unspecified. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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10.17 REAL LOAD (RLD)/OP=78- 
Format 
See Cet tate 
| op | A | 
$oeeret anne + 
op = 78 


A = Address of the source data field operand. Address may be 
indexed, indirect or extended. When the final address 
controller is equal to "0" or "2%, the data field wilt 
be Single Precision. When the final address controller 
is equal to "1", the data field will be Double 
Precision. 


Function 


The real Load instruction loads the accumulator with a 
floating point data field located in memory (A). The 
source data field is assumed to be itn the form = shown 
below: 


SINGLE PRECISION 


$e ef ee eee ee ep 


“4Sx Ex Sm]D1 D2 D3 D4ID5 06 D7 DB] 


Pee ee ee 


DOUBLE PRECISION 


cme ee ae om fae ee ee we fo ow ew ew nw fee 


toa asSa a ans oa + 


[Sx Ex SmJ]O01 D2 D3 D4]DS D6 D7 DSID9 DID 011 0124013 014 D015 016) 


Sx is the sign of the exponent (1 digit). —x is the 
exponent (2 digits). Sm is the sign of the mantissa (1 
digit). 01-D8 is the single precision mantissa (8 digits) 
b1-D16 is the double precision mantissa €16 aigits). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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pe mn a a ae ce ee ee ae re ee ee ae ee ee a ee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 128 
TC.T REAL LOAD CRLD)/0P=78 (Continued) 


When the operation is single precision, only the eight 

most. significant digits of the mantissa are Loaded into 
the accumulator; the least significant eight digits are 
set to zero. When the operation is double precision ail 
sixteen digits of the mantissa are loaded into the 
accumulator. The exponent and both signs will be Loaded 
in the form that they appear in memory. Undigits may be - 
loaded into the exponent and the mantissa fields of the 
accumulator. The result of loading undigits into the sign 
digit is machine dependatts ae Rppenct® A fn SUMP VA VDT EY, 
Notes (€A.54). 


Comparison Flags 


eee wea eee 


Set the Comparison Flags to HIGH if the result is 
positive, EQUAL if the result -is. zero and LOW if the 
result is negative... : 


EXAMPLE apy “toad. Accumulator with Floating Point 
sNMatee 


7 


OP A 


78 =A FIELD GUN). 


BEFORE AFTER 


A FIELD #07D12345678 unchanged 

ACCUMULATOR nnnnnnnnnnnn +07-12345678 
ee hee ie “annanann : ooococ00 
| COMPARISON. ann _. tOW 


--Burroughs Prior Written Consent Required For Disclosure Of This. Data-- 


fee w een ew ewe = 


I 
BURROUGHS CORPORATION sa aac a A eS 
SYSTEM DEVELOPMENT GROUP l 


PASADENA PLANT ] W SERIES INSTRUCTION SET 
| 
$e ene ew ew wwe «0 ee we or we wn oe ww = eo oe eee = 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 129 
10.2 REAL STORE CRST)/0P=79 
Format 
Se + 
| or | A | 
re 
oF = 79 


& = Address of the destination field operand. Address may be 
indexed, indirect or extended. A final address 
controlier value of “O" or "2" indicates Single 
Precision.. A final address controller vaiue of "1" 
indicates Double Precision. 


Function 


The real store instruction will store in a memory Location 
CA) the contents of the accumaulator, including the 
exponent, its sign and the sign of the mantissa. Undigits 
may be stored from the exponent and mantissa fields of the 
accumulator. The handling cf the sign digit is machine 
dependent. See Appendix A — Compatibility Notes (A.54). 


If the operation is Single precision, the least 
significant eight digits of the accumulator are ignored. 


Comparison Flags 


ed eee 


Set the Comparison Flags to HIGH if the result is 
positive, EQUAL if the result is zero and LOW if the 
result is negative. ; 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


=— a a <a st i 

fe 

BURROUGHS CORPORATION t—--- ~~ tt 
YSTEM DEVELOPMENT GROUP 


1997 5390 
i ‘ 
ASADENA PLANT 1 V. SERIES. INSTRUCTION SET 
f {. : 
a we we a ee ee ee oe we wee wee eee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV... A PAGE 130 


REAL STORE (RST)/0P=79° (Continued) 


EXAMPLE (1) Store Accumulator in. Memory in Floating 
Point Notation 
OP A. 


79 A FIELD (UN) 


BEFORE AFTER 

A FIELD nnnnannnannnann C07012345678 
ACCUMULATOR +¢07=12345678 unchanged 
oss a: nAnannnnan : 
COMPARISON nnn LOW 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


pow ne own ew eee 


I 
BURROUGHS CORPORATION temo ee mene n a een aan + 1997 5390 


SYSTEM DEVELOPMENT GROUP 1 
PASADENA PLANT | V. SERIES INSTRUCTION. SET 
| 
oh ee 00 ee ee oe ee ee a ee oe ee ee ew een = 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 131 
10.3 REAL ADD CRAA)/OP=70. 
Format 
a os 
J oP | A | 
$m ewat oe === -+ 
op = 70 
A = Address of the Addend field operand. Address may be 
indexed, indirect or extended. A final address 
controller value of "0" or "2" indicates Single 
Precision. A final address controller vatue of "1" 


--Burroughs 


indicates Ocuble Precision. 


Function 


saw ew eee 


The real add instruction adds. the floating point number 
stored in a memory tocation CA) to the value stored in the 
accumulator and stores the sum in the accumulator. 


The initial and final value of the accumulator and memory 
will have the same precision. 


Different machines may maintain differing number of 
significant digits while performing the computation, 
thereby producing slightly different results. See Appendix 
A - Compatibility Notes (A.18). 


Set the Least significant eight digits of the accumulator 


‘to zero when the operation is single precision. 


The operands need not be normalized, but incompatible 
results may be produced. See Appendix A - Compatibility 
Notes (A.17). The result of the operation will atways be 
normalized. : 


If the operand data contains undigits other than in the 
Sign digits, cause an Invalid Arithmetic Data. See 
Appendix A - Compatibility Notes (A.16). 


Prior Written Consent Required For Disclosure Of This Data-- 


$e oe ee ee ee 


| 
BURROUGHS CORPORATION Pee tess SSS =--==-+- + 1997 5390 


YSTEM DEVELOPMENT GROUP | 
PASADENA PLANT |. V SERIES INSTRUCTION SET 
+—— a on oe an ae OS ee ee ee ees a a ee ee ee oe oe ee ee oe 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 132 
10.3 REAL ADD (RAA)/OP=70 (Continued) 


comparison Flags 


Sew BeBe we wee 


Set the Comparison Flags to HIGH if the result is 
positive, EQUAL if the result ts zero and LOW if the 
result is negative. 


Examples. 


os EXAMPLE (1)... Add Floating number to Accumulator 
OP A 


70 «A FIELD (UND 


BEFORE AFTER 


Bw FEELD. 405422222222 _ unchangea 
ACCUMULATOR #054+12345678 +054+34567900 
: nannnann a 00G00000 
COMPARISON nnn HIGH 


OVERFLOW nnn unchanged 


--Burroughs Prior Written Consent Required for Disclosure Of This Data-- 


$ oe we eww oe ee 


BURRCUGHS CORPORATION tse Sees Sess SsSeere-> + 1997 5390 


SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT 1 VY SERIES INSTRUCTION SET 
| 
Spe we re we en ee re ween ow ee eee eooereeeeoee ee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 133 
10.4 REAL ADD AND STCRE CRAS)/0OP=71 
Format 
Se re + 
} op Jj A | 
, ee re | 
op = 71 


A = Address of the Addend and Sum field operand. Address 
may be indexed, indirect or extended. A final address 
controller value of "0" or “2" indicates Single 
Precision. A final address controller value of “1" 
indicates Double Precisicn. 


Function 


The real add and store instruction will add the floating 
point number stored in a memory Location (A) to the value 
stored in the accumulator and store the sum in the 
accumulator and in the same memory Location (A). The 
store to mesory will not take place on an error condition. 


The initial and final value of the accumulator and memory 
will have the same precision. 


Set the least significant eight digits of the accumulator 
to zero when the cperation is single precision. 


The operands need not be normalized, but incompatible 
results may be produced. See Appendix A - Compatibility 
Notes-(A.17). The result of the operation will always be 
pornet eee. 


if the operand data captains undigits other than in the 


sign digits, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A.16). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-~- 


$e ne ee we 


| 
BURRCUGHS CORPORATION too see SS eet 1997 5390 


' 


YSTEM DEVELOPMENT GROUP |" I 


PASACENA PLANT } V. SERIES INSTRUCTION SET 
i ; 
ae a a a ee ee we ee ee we ee we ew 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 134 
10.4 REAL ADD AND STORE CRAS)/0P=71 CContinued) 


Comparison Flags 


man ap en ee een. ae ee eee ee 


-Set the Comparison flags. to HIGH if the result is 
positive, EQUAL if the result is zero and LOW if the 
result is negative. : 


Examples 


 . EXAMPLE (1): Add Floating Number to Accumulator and 
Store 


oP. A 


71 =A FIELD CUN) 


BEFORE AFTER 
A FIELD #05+22222222 + € 0534567900 
ACCUMULATOR +05412345678 405434567900 
= : nanannnn oococcoo 
COMPARISON ann HIGH 
OVERFLOW nnn unchanged 


-~-Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


fw eee ewe wwe ewe 


BURROUGHS CORPORATION t-------------——- ---------- + 1997 5390 
SYSTEM DEVELOPMENT GROUP 


PASADENA PLANT | V SERIES INSTRUCTION SET 
| 
nee ee ee we ee re ae we we ee ee oe en ee ee ee woe 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 135 
10.5 REAL SUBTRACT (RSU)/0P=72 
Format 
$a we a pe a oe wn nt 
{ op | A |. 
teen e foe ce wee + 
OP = 72 
W = Address of the subtrahend field operand. Address may be 
< indexed, indirect or extended. A final address 
controller vatue of "0" or “2” indicates Single 
Precision. A finat address controtlter value of "1" 


indicates Double Precision. 


Function 


ce ee wee 


The real subtract instruction will subtract the floating 
point number stored in a memory Location (A) from the 
value stored in the accumulator and store the difference 
jn the accumulator. 


The initial and final value of the accumulator and memory 
will have the same precision. 


Set the least significant eight digits of the accumulator 
to zero when the operation is single precision. 


The operands need not be normalized, but incompatible 
results may be produced. See Appendix A - Compatibility 
Notes (A.17). The result of the operation will always tbe 
normalized. 


If the operand data contains undigits other than in the 


“sign digits, cause an Invalid Arithmetic Data fault. See 
Appendix A — Compatibility Notes (A.16). 


--Burroughs Prior Written Consent Reaquired For Disclosure Of This Data-- 


BURROUGHS. CORPORATION Selenite weer eer eee eo + 1997 5390 
SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT i V SERIES INSTRUCTION SET 
| 7 
te we tn ne es eee oem eon _—— 2 a 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 136 
10.5 REAL SUBTRACT CRSU)/0P=72 (Continued) 


Comparison Flags 


Set the Comparison Flags to HIGH if the resuitt is 
positive, EQUAL if the result. is) zero and LOW if the 
result is negative. 


- Examples 


eww woe awe 


EXAMPLE (1) Subtract Floating Nuaber from the 
Accumulator 


OP A 


_a- . =a 


72) =A FIELD CUN) 


BEFORE AFTER 
Cp ereto 405699991111 | unchanged 
ACCUMULATOR +054+12345678 | £04412345670 
a nannannann - 00000000 
COMPARISON nnn HIGH 


OVERFLOW nnn unchanged 


~-Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


$e a we wwe we wwe 


| 
BURROUGHS CCRPORATION 5 as Raa a ioe ee ac aa er eed 1997 5390 
SYSTEM DEVELOPMENT GROUP | 


PASADENA PLANT | V SERIES INSTRUCTION SET 
f 3 : 
pe ee ee oe ee ee ee ae a ea ee eee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 137 
10.6 REAL SUBTRACT AND STORE (RSS)/0P=73 
Format 
$ wee ee } oo we wee = + 
| oP | A | 
$2 rant eae oe 
op = 73 


A = Address of the subtrahend and difference field operand. 

(Address. may be indexed, indirect or extended. A finat 
address controller value of "0" or "2" indicates Single 
Precision. A finat address controller value of "1" 
indicates Double Precisicn. 


Function 


The real subtract and store instruction will subtract the 
floating. point number stored in a memory location (A) from 
the vakue stored in the accumulator and = store the 
difference in the accumulator and in the same memory 
location (A). The store to memory will not take place on 
an error condition. 


The initial and final value of the accumulator and memory 
witl have the same precision. 


Set the least. significant eight digits of the accumulator 
to zero when the operation is single precision. 


The operands need not be normalized, but incompatible 
results may be produced. See Appendix A - Compatibility 
Notes (A.17). The result of the operation will always be 
normalized... 


If the operand data contains undigits other than in the 


_ Sign digits, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A.16). 


--Burroughs Pricr Written Consent Required For Disciosure Of This Data-- 


ace ae ee oe ee ae oe ee 
I: 
BURRCUGHS CORPORATION tose S<S-—<== a Se he ee ene sai 1959¢ 5390 
SYSTEM DEVELOPMENT GROUP | 


PASADENA PLANT [| We SERIES INSTRUCTION SET 
{ 
few ome ew ww eww ew ee ewe ow ow ewe ee eee a ee ee oe - 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 138 
10.6 REAL SUBTRACT AND STORE CRSS)/0P=73 (Continued) 


Comparison Flags 


See Eee ee 


Set the Comparison Flags to HIGH if the result is 
positive, EQUAL if the result is zero and LOW if the 
result is negative. 


_ Examples 


EXAMPLE (1) Subtract Floating Number from the 
Accumulator and Store 


oP A. 
73 A FIELD (UN) 
BEFORE AFTER 
A FIELD = #05419111111 604012345670 
ACCUMULATOR 405412345678 #0441234567C6 
: a ae annnnnnn ooo00c00 
COMPARISON ann HIGH 
OVERFLOW ann . unchanged 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURRCUGHS CORPORATION terre oe ae ee a ae ae am oe + 1997 5390 
SYSTEM CEVELGPMENT GROUP 
PASADENA PLANT | | V SERIES INSTRUCTION SET 
| 
a a a a enn e 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 139 
10.7 REAL MULTIPLY (RMU) /0P=74 
Format 
a 
| op ] A | 
ee 
OP = 74 
A = Address of the multiplier fietd operand. Address may be 
indexed, indirect or extended. A final address 
controtler vaiue of "0" or “2” indicates Single 


Precision. A final address controller . value of "1" 
indicates Double Precision. 


Function 


conn eens 


The real multiply. instruction multiplies the value stored 
in: the accumulator by the floating point number stored in 
aomemory Location (A) and stores the product in the 
accumulator.. 


The initial and final value of the accumulator will be 16 
digits regardless of whether the input was single or 
double precision. 


The operands need not be normalized, but incompatible 
results may be produced. See Appendix A — Compatibility 
Notes (A.17). If the input operands are normalized, the 
result will be normalized, and if they are not normalized, 
they may not produce a normalized result. 


If the operand data contains undigits other than in the 


sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A.16). 


--Burroughs Prior Written Consent Required For Disclosure Cf This Data-- 


$e wen wee ew eww oe 


BURROUGHS CORPORATION frases -S 8953s S S54 5S + 1997 5390 
YSTEM DEVELOPMENT GROUP | 


PASADENA PLANT . | V SERIES INSTRUCTION SET 
I 
fon Se ee ewe wee ee we ete me ee ee ewe we wwe 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A ' PAGE 140 
10.7 REAL MULTIPLY CRMU)/OP=74 (Continued) 


Comparison Flags 


were eee ae ee 


Set. the Comparison Flags to #IGH if the result is 
positive, EQUAL if the result is zero and LOW if the 
result is negative. 


Examples 


eee aware 


EXAMPLE (1) Multiply Accueulator by floating Point 


Number 
op A 
Te A FIELD (UN) 

once ey BEFORE AFTER 
A FIELD | +05+30000000 unchanged 
ACCUMULATOR 405412345678 +09+37037034 
nmnonannann . ocooocco 

COMPARISON nan HIGH 


OVERFLOW : nan unchanged 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURRCUGHS CORPORATION pen nen ren ee errr srr teen t 1997 5390 
SYSTEM DEVELOPMENT GROUP 
PASADENA PLANT ] V SERIES INSTRUCTION SET 
{ 
me me ee oe ee ee ew a ew ew ewe 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 141 
10.8 REAL MULTIPLY AND STORE (RMS) /0P=75 
Format 
tos--4 ---+ 
1 oP | A I 
+———=+ o---=+ 
op = 75 


A = Address of the multiplier and product field operand. 
Address may be indexed, indirect or extended. A final 
address controller vadue of “O" or “2" indicates Singie 
Precision. A final address controller value of "1" 
indicates Double Precision. 


Function 


The real multiply and store instruction multiplies the 
value stored in the accumulator by the number stored in a 
wemory Location (A) and stores the product in the 
accumulator and in the same memory Location (A). The 
store to memory will not take place on an error condition. 
The initial and final vatue of the accumulator wilt be 16 
digits regardless of whether the input was single or 
‘deuble precision. 


The operands neea not be normalized, but incompatible 
results may be produced. See Appendix A - Compatibility 
Notes (A.17). If the input operands are normalized, the 
result will be normalized, ana if they are not normalized, 
they may not produce a normatized result. 


If the operand data contains undigits other than in the 


Sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A - Compatibility Notes (A.16). 


--Burroughs Prior Written Consent Required For Disclosure Of This data-- 


| 
BURROUGHS CORPORATION PSs s THs St esas et 1997 5390 
YSTEM DEVELOPMENT GROUP |: 

PASACENA PLANT “| VW SERIES INSTRUCTION. SET 

| ’ : 

ce ee ce ee ce ee ce ae a ee ce ee es a a oe ae a ee ee eee a 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 142 

40.8 REAL MULTIPLY AND STORE (RMS)/OP=75 (Continued) 


Comparison Flags 


Oe a | eee 


Set the Comparison Flags to HIGH if the result is 


positive, EQUAL if the result is zero and LOW if the 
result is negative. , 


Examples 


aD ano gam ae ee 


EXAMPLE (1) Multiply Accumulator by Floating Number 
and Store 


op A 
75 A FIELD (UN) 
BEFORE AFTER 
-& FIELD _ #054+30000000 £09C37037034 
ACCUMULATOR  +054+12345678 409437037034 
nnannnonnnn coooodso 
COMPARISON nnn | HIGH 
OVERFLOW ‘ann unchanged 


~~Burroughs Pricr Written Consent Required For Disclosure Of This Data-- 


en ee 


BURROUGHS CORPORATION a SS ers rr Saree 1997 5390 


SYSTEM DEVELCPMENT GROUP | 
PASADENA PLANT } V SERIES INSTRUCTION SET 
I 
ham ee ee oe oe a eo ee ee meer 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 143 
10.9 REAL DIVIDE (RDV)/OP=76 


- OP 


Format 

$a mem $ ewe nnn t 

1 op j A 1 

$e en a fae wee ee + 

= 76 

= Address of the divisor field operand. Address may be 
tndexed, indirect or extended. A final address 
controller vaiue of "0% or “2” indicates Single 
Precision. A final address controller vatue of “1” 
indicates Double Precision. 

Function 


The real divide instruction divides the value stored in 


the accumulator by the floating point number stored in a 
memory location (A) and stores the quotient in the 
accumulator.. 


The initial and final vatiue of the accumulator and memory 
will have the same precision. 


Set the least significant eight digits of the accumulator 
to zero when the operation is single precision. 


The operands must be normalized. 


Operands that are not normalized will be treated as being 
equal to zero. 


If the operand data contains undigits other than in the 


sign digit, cause an Invalid Arithmetic Data fault. See 


Appendix A - Compatibility Notes (A.16). 


~-Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


oe ea 


BURROUGHS CORPORATION Fa rt re rt rr renee + 1997 5390 
YSTEM DEVELOPMENT GROUP | , 

ASACENA PLANT { 

| | 

mee ee mae ae ae a ee eee ee ee we ee ee ee ee ee we ee ee 


COMPANY CONFIDENTZAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 144 


oe > ee Cee 08 Ee Oe SDD OE we See ED ee a ee Oe we oe ee ee ee ee ee ee ee Oe eee ee OO Oe ee we ew ew 


Ve SERIES INSTRUCTION SET 


10.9 REAL DIVIDE (RDV)/0P=76 (Continued) 


Comparison Flags 


eee ae eee 


Division by zero is an error condition that will terminate 
the instruction, set the Overflow Flag, and set the 
Comparison Flags to EQUAL. Otherwise, set the Comparison 
Flags to HIGH if the result is positive, EQUAL if the 
result is zero and LOW if the result is. negative. 


EXAMPLE (1) Divide Accumulator by Floating Point 


--EBurroughs Prior Written Consent Required For Disclosure Of This Data-- 


Number 
oP. 
76 A FIELD. CUN) 
BEFORE AFTER 
RK ETELD  —s- #05#20000000_. unchanged 
| ACCUMULATOR 4054942345678 400461728390 
eee eee eee annanann 90000000 
COMPARISON nnn HIGH | 
OVERFLOW nan 


unchanged 


BURRCUGHS CORPORATION tees ss $e 989s Se Sesser err t 1997 5390 


SYSTEM DEVELOPMENT GROUP 
PASADENA PLANT | V SERIES INSTRUCTION SET 
I 
$e ewe wm we oe oe oe eo eo ee oe ew oo oe eee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 145 
1C.10 REAL. DIVIDE AND STORE (RDS) /OP=77 
Format 
a 
] op | A | 
A + 
op = 77 


A = Address of the divisor/quotient field operand. Address 
may be indexed, indirect or extended. A finat address 
controller vaiue of “0" or "i" indicates Single 
Precision. A finat address controller vatue of "1" 
indicates Double Precision. 


Function 


The real divide and store instruction divides the vatue 
stored in the accuaulator by the floating point number 
stored in a memory location (A) and stores the quotient in 
the accumulator and in the same memory Location (A). The 
store to memory will not take place on an error condition. 


The initial and final value of the accumulator and memory 
will have the same precision. 


Set the least significant eight digits of the accumulator 
te zero when the operation is single precision. 


The operands must be normalized. 


Operands that are not normalized will be treated as being 
equal to zero, 


If the operand data contains undigits other than in the 


Sign digit, cause an Invalid Arithmetic Data fault. See 
Appendix A ~- Compatibility Notes (A.16). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CORPORATION teewese nee SSS + 1997 5290 
YSTEM DEVELOPMENT GROUP | : : 
PASADENA PLANT . {| V. SERIES INSTRUCTION SET 
| | 
> 2 eer oe ee rw ee we oe oe eee eee Cow ee eee ee eee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 146 


tC.10 REAL DIVIDE AND STORE (ROS)/O0P=77 (Continued) 


Comparison Flags 


eee ee a ee 


Division by zero is an error condition that will terminate 
the instruction, set the Overflow Flag, and set the 
Comparison Flags to EQUAL. Otherwise, set the Comparison 
Flags to HIGH if the result is positive, EQUAL if the 
result is zero and LOW if the result is negative. 


EXAMPLE (1) Divide Accumulator by Floating Point 
Number and Store 


op A 
77 A FIELD (UND 
BEFORE AFTER 
AFIELD +05+20000000 c00¢61728390 
ACCUMULATOR +05412345678 400461728390 
nannannannan oo000ccs 
COMPARISON non HIGH 
OVERFLOW ann... unchanged 


“~Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


$e on ee eww ee 


i 
BURROUGHS CORPORATION Her rn re nn rat 1997 5390 
SYSTEM DEVELOPMENT GROUP 


PASADENA PLANT | V SERIES INSTRUCTION SET 
| 
$e ewe ee ee oe we ae wen ee eee were 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 147 
10.11 ACCUMULATOR MANIPULATE (CACM) /0P=84 
Format 
tone tant 
{op 1 af | 
a oe | 
OP = 84 
AF = Operation variants. 
Function 
The accumulator ‘manipulate instruction. modifies the 


contents of the accumutator as specified by the AF 
wariants. 


ALL variants of this instruction reference the entire 
accumulator without regard to data type or precision. 


AF = Ox, Normalize Accumulator (x = unused) 


. If the most significant digit of the mantissa is zero, the 
entire mantissa will be shifted teft and the exponent will 
be decremented by one. Continue shifting until the Leading 
digit is non-zero, set the Comparison Flags according to 
the mantissa sign. If all sixteen digits are zero, set the 
exponent and mantissa signs to -99+ and set the Comparison 
Flags to EQUAL. If there are no Leading zeros, set the 
Comparison Fiags according to the mantissa sign. If the 
resulting exponent is smaller than -99, set the Overflow 
Flag and set the Comparison Flags to LOW (underflow). If 
an underflow is produced and Trap is enabled, a Trap Fauit 
will occur. . és 


AF = 1x, Convert Floating Point to Fixed Point (x = 
unused). 


The accumulator mantissa is assumed to be normalized. 


--Burroughs Prior Written Consent Reauired For Disclosure Of This Data-- 


BURROUGHS CORPORATION ere ws ewe ecw wwewoes en meen an ae eee oma fe 1997 5390 
YSTEM DEVELOPMENT GROUP { 
PASADENA PLANT . | V SERIES INSTRUCTION SET 
| 
me ee ce ee ae ee ee ee ee ee ee oe ee ee ee ne ee ee oe ee 
COMPANY CONFIOENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 148 
C211 ACCUMULATOR MANIPULATE (ACM) /0P=84 (Continued) 


The data in the accumulator is converted from floating 
point to fixed point format. The mantissa is shifted right 
and the exponent is incremented until equal to +08. Set 
the Comparison Flags according te the mantissa sign. If 
the original exponent is equal to or greater than +08, an 
overflow is produced. The conversion does not take place 
if it would cause an overflow. If the eight most 
Significant digits are now equal to zero, set the exponent 
and signs to -99+, set the eight least significant digits 
-to zero, set the Comparison Flags to EQUAL. If an overflow 
$s produced and Trap is enabled, a Trap Fault wilt occur. 


Af = 2x, Set. the Mantissa 19m, to Plus (+) (x = unused) 


Set the wantiess san. to slvec If ‘the mantissa is 0, set 
the. Comparison Flags to EQUAL. If. the mantissa is 
non—zero, set the Comparison Flags to HIGH. 


AB =. 3x, Set the Manttsss oiae to. Minus. (-) (x = unused) 


If the wankises is non=zero, set the mantissa sign to 
‘Minus and set the Comparison Flags to LOW. If the 
‘mantissa is zero, set the mantissa sign to plus and set 
the Comparison Fiags to EQUAL. 


AF = 4x, Complement the Mantissa Sign (x = unused) 


Lf the mantissa ts non-zero, complement the mantissa sign. 
Set the Comparison Flags to HIGH if the sign is set plus 
and LOW if the sign is set minus. If the mantissa is 
zero, set the mantissa sign to plus and set the Comparison 
aed to EQUAL. 


AF = 5x, Zero the Accumulator (Set to -99+0) (x = unused) 
Set the 16 digit accumulator mantissa to zero. Set the 


signed exponent field to -99 and set the mantissa sign to 
plus... Set the Comparison Flags to EQUAL. 


--Burroughs Prior Written Consent Required for Disclosure Of This Data-- 


BURROUGHS CORPORATION tana n------- = ------ == + 1997 5390 
SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT | V SERIES INSTRUCTION SET 
| 4] 
me ee ae a ee ee we es re ee ee ee ee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 149 
16.11 ACCUMULATOR MANIPULATE (ACM)/0P=84 (Continued) 


AF = 6n, Increment the Exponent by n (n = 0-9) 


Increment the exponent by n. Set the Comparison Flags to 
HIGH if the mantissa sign is plus, LOW if minus and EQUAL 
if the mantissa is zero. Attempts to increment the 
exponent beyond +99 will cause an overflow. <A Trap Fault 
will occur if Trap is enabled. 


_ RE = 7n, Decrement the Exponent by n (Cn = 0-9) 


Decrement the exponent by nw Set the Comparison Flags to 
HIGH if. the mantissa sign is plus, LOW if minus, and EQUAL 
4## the mantissa is zero. Attempts to decrement the 
exponent beyond -99 will cause an underflow. A Trap Event 
will occur if Trap is enabled. 


ALL other variants are reserved and will cause an Invalid 
Instruction fautt CIEX =.25) and terminate the instruction 
with no change to the accumulator. 

Examples 


eae eewa 


EXAMPLE (1) Normadize Accumulator 


op. AF 
84 00 
BEFORE . AFTER 
ACCUMULATOR +05400123456 403412345678 
78901234 90123400 
COMPARISON nan | HIGH 
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10.11 ACCUMULATOR MANIPULATE CACM)/O0P=84 (Continued) 


EXAMPLE (2) Convert Floating Point Number to Fixed 
Point Number 


OP AF 
84 «10 
| . BEFORE AFTER 
ACCUMULATOR  +06412345678 408400123456 
: 90123456 oooo0c0e 
COMPARISON ann “HIGH 


EXAMPLE (3) Set Mantissa Sign to Plus 


oP AF 
er 
BEFORE AFTER 
ACCUMULATOR -05~12345678 05412345678 
90123456 90123456 
COMPARISON nan . HIGH 


EXAMPLE (4) Set Mantissa Sign to Minus 


op AF 
8&6 «30 
BEFORE AFTER 
ACCUMULATOR +05412345678 +05-12345678 
90123456 90123456 
COMPARISON nnn LOW 
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10..11 ACCUMULATOR MANIPULATE CACM) /0P=84 (Continued) 
EXAMPLE (5) Complement Mantissa Sign 
oP AF 
84 - 46 
BEFORE . AFTER 
ACCUMULATOR +405-12345678 405412345678 
90123456 90123456 
COMPARISON nan HIGH 
EXAMPLE (6) Clear Accumulator 
OP AF 
84 50 
BEFORE AFTER 
ACCUMULATOR annnnannnnnn -99+C0000000 
nannnannnan 00000000 
COMPARISON nan  BQUAL 
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TC.TT ACCUMULATOR MANIPULATE CACM). /0P=84. (Continued) 


EXAMPLE (7). Increment Exponent by 4 


“OP AF 
reer 
fe BEFORE . AFTER 
ACCUMULATOR © #05-12345678 =: #09-12345678 
Ae og Wp ea eee  GQOHLBASE 90923456 
COMPARISON nan LOW 


EXAMPLE (8) Decrement exponent. by 2 


op AF 
8h | 
ROPE BEFORE - Pe west AFTER 
: ACCUMULATOR +09412345678 | #07+12345678 
| 90123456 90123456 
_ COMPARISON. cann 


HIGH 
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41 ADDRESS BRANCHING 
1121 BRANCH/OP=2x 
Format 
$ eee $ ee + 
{| op | A | 


bre nn tone eat 
OP.= 20, 21, 22, 23, 24, 25, 26, 27, 28, 2A, 2B 


A = Branch Address. Address may be indexed, indirect or 


- extended. When not extended the final address 
controller bits specify the most significant digit of 
the address. This permits branching to any address 


up to and including 299,998, relative to Base #1, 
without indexing or extension. When the address is 
indexed, the final Base Indicant should resolve to a 
-walue of "1". The processor wiil always. treat the 
resolved address as being relative to Base #1. The 
processor will not check for improper memory 
assionments. 


Function 


If the condition specified for the branch is true or if 
the branch is unconditional, the “A" address is selected 
as the next program instruction address. If the condition 
specified is not true or if the instruction is a "“NO-OP", 
the next instruction is fetched with no significant 
action. The address field of a non-taken branch or a 
"NOP" must have the same attributes as any address, 
however, the address does not have to resolve into a vatid 
address. For example, a six digit address aay not contain 
an undigit in the extended digit position as this 
condition causes the processor to mistakingly treat this 
address as an eight digit address. An odd address only 
causes errors if the branch is taken. Undigits in address 
positions other than the address controller and extended 
digit may result in incompatible behavior (See Appendix A, 
Compatibility Notes, A.52). The Comparison and Overflow 
Flags define the branch conditions. 
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1121 BRANCH (Continued) 
Note: Use of “branch prediction op codes” may resuit 
in incompatible behavior. See Appendix A, 


Compatibility Notes (A.06). 
: oP = 20 (NOP) NO OPERATION 

This instruction performs no significant action. 

OP = 21 auss) BRANCH ON LESS THAN CONDITION 
This instruction causes a branch to the “A" 
address if the Comparison Flags are set LOW 
CCOML= 1, COMH=0). 

OP = 22 (EQL) BRANCH ON EQUAL CONDITION 
This instruction causes a branch to the "A" 
address if the Comparison Flags are set EQUAL 
CCOML=1,. COMH=1). 

oP = 23 (LEQ) BRANCH ON LESS THAN or EQUAL CONDITION 
This instruction causes a branch to the “A* 
address if the Comparison Flags are set LOW or 
EQUAL (COML=1). 

oP = 24 (6TR) BRANCH ON GREATER THAN CONDITION 

| This instruction causes a branch to the “A 
address if the Comparison Flags are set HIGH 
CCOML=0, COMH=1),. 

OP = 25 (NEQ@) BRANCH ON NOT EQUAL CONDITION. 
This instruction causes a branch to the "A" 
address if the Comparison Flags are not set 
EQUAL or cleared (COML=0 or COMH=0 ). 

oP = 26 (GEQ@) BRANCH ON GREATER THAN or EQUAL CONDITION 
This instruction causes a branch to the “A* 


address if the Comparison Flags are set HIGH or 
EQUAL (COMH=1). 
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11.7 BRANCH (Continued) 


OP = 27 (BUN) BRANCH UNCONDITIONAL 


This instruction always causes a branch to the 
"A" address. 


oP 28 CCFL) BRANCH ON OVERFLOW CONDITION 


This. instruction causes 2 branch to the "“A" 
address if the Overflow Flag is set and resets 
the Overflow Flag. 

OP = 2A (NUL) BRANCH ON NULL CONDITION 
This instruction causes a branch to the "A" 
address if the Comparison Flags are reset 
CCOML=0 and COMH=0).. 

oP = 28 (GTN) BRANCH ON GREATER OR NULL CONDITION 
This instruction causes a branch to the "A" 
address if the Comparison Flags are reset or set 
HIGH CCOML=0). 


Comparison Flags 


sc2eawewewowecoew «~2228 


The Comparison Flags are not altered by these 
instructions. , 
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. 


T2 


HALTS 


ete aD ER 


Halt instructions. are dependent upon an execution digit 
located in. absolute memory Location 48 which determines 
ne: course of action as bicep 


ACTION VALUE 


-Reserved : A - F 
Hatt is ignored. 3 
: Halt is executed if not Privileged Mode. 2 
alt. is. executed if Privileged Mode. 1 
Halt is executed. if) 


If the halt is. executed, the processor will enter a WAIT 


State that requires operator intervention to atlow the 
- processor to continue the execution of the instruction. 


If the Halt is not executed, no significant action will be 


performed by. the processor. 
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are | HALT BRANCH CHBR)/OP=29 
Format 
$ wee $a eee ee et 
_f op 4 A. f 
$e op we went 
cP = 29 


A = Branch Address. Address may be indexed, indirect or 
extended. When not extended the final address 
controller bits specify the most significant digit of 
the address. This permits branching to any address 
up to and including 299,998, relative to Base #1, 
without indexing or extension. When the address is 
indexed, the final Base Indicant should resolve to a 
value of "1". The processor will aiways treat the 
resolved address as being relative to 6ase #1. The 
processor will not check for improper smemory 
assignments. | 


Function 


The Halt Branch instruction conditionally executes a hatt 
according to the halt digit in absolute acdress 48. See 
Appendix A - Compatibility Notes (A.24). 


If the halt is to take place, operator intervention is 
reauired to continue. Once continued, instruction 
execution resumes at the final "A" address. 


If the halt is to be ignored, instruction execution 
continues at the final "A" address. 


Comparison Flags 


Eee ee 


The Comparison Flags are net affected by this instruction. 
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12.2 HALT BREAKPOINT (HBK) /0P=48 
Format 


_a meee 


Ce ne oe 


“J op j af | BF | 


OP = 48 


Final AF value is ignored, but useful in identifying 
the specific HBK. May specify Indirect Field Length. 
However, the specification of an AF indirect fieid 
Length may produce incompatible results. See Appendix 
A = Compatibility Notes (A.25). 


AF 


" 


BF = Eight bit breakpoint control mask. The field wilt 
not be recognized as indirect. 


Function 


ne Se 


The Halt Breakpoint instruction performs a mask test 
against a halt character in memory Location 46 relative to 
Base #0. If abit is set in the hatt character that 
corresponds to a bit set in the mask, the instruction 
executes a halt according to the hait digit in absolute 
memory address 48. See Appendix A - Compatibility Notes 
CAw24). 


If there $s no correspondence between the bits in the mask 
and the bits in the breakpoint bit pattern, the next 
instruction is. selected in normal sequence with no other 
significant action. 


Comparison Flags 


see ese eee aeaaeee | 


The Comparison Flags are unchanged. 


Overlap 


a 


There are no overlap restrictions for this instruction. 
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13 ENVIRONMENT CHANGE 
13.1 BRANCH COMMUNICATE (8CT)/0P=30 
Format 


| cp { AFBF | 


a nef 
OP = 30 


AFBF 


Function Address consisting of the low order four 
digits of an address. that is relative to the 
specified Task*s MCP Data Area. The high order 
digits are equat to zero. Indirect Field lengths 
may be specified. 


Function 


The Branch Communicate instruction is used to allow a user 
program to enter a function in the MCP environment. It 
stores processor state and registers in Hyper Call Stack 
Frame format on the stack of the cailed environment and 
passes control to the specified function. 


Its function is similar to the function of the Hyper Cait 
instruction except for the selection of the Function entry 
and the inability to directly pass parameters. 


The following operations are performed by this 
instruction: 


4. The four digit Function Address (AFBF) is used as an 


offset relative to the task*s MCP data area to select 
a Function entry. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS. CORPORATION (0 Sterreces er eseercresecmeret 1997 5390. 
SYSTEM DEVELOPMENT GROUP 1 - 


PPASADENA: PLANT - | V-SERIES INSTRUCTION SET | 
. $a wn nee 3 + eee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A. PAGE. 160 
t3.T BRANCH COMMUNICATE (BCT)/0P=30 (Continued). 
Each Function entry. contains the following 


information: 


INFORMATION ~  ‘OIGITS 


Environment Number. 00-05 
Next Instruction Address 06-11 
Protection. Field. (dD) 12-13 
Reserved | ; , 14-15. 
- Interrupt Mask (46-17 
Mode Indicators. T8=-19. 


Note —- The Lowest memory address = 00 


If the Protection Field is not equal to "DD", cause 
an Invalid Instruction fault (IEX = 37) and terminate 
the instruction with no further. action. : 


2. Resolve the Environment Number, contained in the 

--- Function entry, to point to the selected Environment 
Table entry. However, retain the Active Environment 
Number so that it may be stored on the stack. 


Resotve entry #0 of the Memory Area Table for the new 
environment from memory and maintain addressability 
along with Sase #0 cf the current environment... See 
Section 5.7 entitled "Resolving a Memory Area Tabie 
Entry”. 7 
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13.1 BRANCH COMMUNICATE (BCT) /0F=30 (Continued) 


3. The top of stack pointer, located at address 40 
(Relative to the new environment's Base #0), is used 
as the starting address, relative to the new 
environment*s Base #0, to store the Hyper Call Stack 
Frame. 


The sum of the top of stack pointer and the size of 
the Hyper Cail Stack Frame (96) and the size of the 
Hardware Call Stack Frame area (500) is compared to 
Limit #0. If the sum is equal to or greater than 
Limit #0, cause a Stack Overflow fault and terminate 
the instruction with no further action. Otherwise, 
store the Hyper Call Stack Frame in the following 
sequence. 


INFORMATION | , DIGITS 
Old TOS ==> Accumulator 00-27 
Measurement Register 28-35 
Interrupt Mask 36-37 
Mobile Index Registers 38-69 
Mode Indicators ; 10-71 
COM & OVF Flags 72-73 
Active Environment Number 74-79 
New IXx3 ==> Next Instruction Address 80-85 
Saved IX3 Value 86-53 
Stack Frame Indicator (FE) 94-95 


Stack Parameters (0 to 9999 bytes) 
New TOS ==> 


Note ~- The lowest memory address = 00 
4& Store the new address of the next available stack 
Location (Relative to the new environment's Base #0), 


into memory location 40 (Relative to the new 
environment's Base #0). 
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4321 BRANCH COMMUNICATE (BCT)/0P=30 (Continued) 


52 Set the two most significant digits of IxX3 to "co" 
and set the six least significant digits of Ix3 to 
the initial address specified in memory Location 40 

- €Relative to the new environment*s Base #0) plus 80. 


IX3 will now point to the Next Instruction Address in 
the Hyper Call Stack Frame. , 


6. Set the machine “state" as follows: 


~ ENFORMATION se Phe Bt ate SET TO 
Next Instruction Address Function Table 
Active Environment Number Function Table 
Interrupt Mask Function Table 
Mode Indicators Function Table 
Measurement Register (user field) oooo0c 
Comparison & Overflow Flags RESET 


7. Set the MOPOK Line to “zero” while the Measurea@ent 
‘register is being changed and set it to a “one” at 
atl other times. 


8. If Soft Fault is now enabled, examine the memory 
Location specified by the Reinstate List entry 
pointer plus 8. If it is not equal to zero, execute a 
Hardware Catl procedure that will store the address 
of the next instruction to be executed. 


9. load the Memory Area Table pointed to by the Active 
Environment Number. 


10. Using the new Base/Limit information, resolve the 
next instruction address, relative to Base #1, and 
_ execute an unconditional branch to that address. 


The use of the Mobile Index Registers or the Accumulator 


ta pass parameters is invalid. |. The contents are not 
guaranteed. 
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43.2 ENTER (NTR) /0P=31 
Format 
$e wee fe oe en wn fo wn a re = fe eee ere + 
| OP | AF BF | A | PARAMETERS { 
$n ww} em eww we nf ewe oe eee $ en oe ee oem oe eee + 
¢p = 31 


AFBF = Length, in bytes, of the Parameter field. The 
: maximum number of bytes moved is 9,999. A vaiue of 
OOGO will move no data. AF or BF may specify 
indirect field length. A literati flag will cause an 
Invalid Instruction fault CIEX = 21). See Appendix 

A-- Compatibility Notes (A.19.1). 


A ='Branch Address. Address may be indexed, indirect 
or extended. when not extended the final address 
controller bits specify the most significant digit 
ef the address. This permits oranching to any 
address up to and inctuding 299,998, retative to 
Base #1, without indexing or extension. When the 
address is indexed, the finat Base Indicant should 
resolve to a value of "i". The processor will 
always treat the resolved address as being relative 
to Base #1. The processor will not check for 
improper memory assignments. When indexed by IX3, 
the initial contents of IX3 are used. 


PARAMETERS = Data field to be stored in the stack. 


Function 


_ > <2 aoe ore oe. 


The Enter instruction stores control information and 
parameters into a stack Located in memory and executes an 
unconditional branch to the instruction at the wae 
address. 


A six digit address containing the stack location, 


relative to Base #0, is specified in memory Location 40 
relative tc Base #0. 
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73.2 —-ENTER CNTR)/OP=31 (Continued) 


The Enter Stack frame is acored in the following sequence. 


INFORMATION DIGITS 
Gia FOS z=> Next Instruction Address 00-05 
Saved Ix3 value 06-13 
Reserved 14 | 
COM & OVF Flags 15 


Stack Parameters (0 to 9999 bytes) 
New Tos ==> 


Note - toest memory edavewe. = 60 


"COM & OVF Flags™ contain the following information: 


INFORMATION BIT 
Reserved 3 
Overfiou Flag oN 2 
Comparison Low Flag 2 
Comparison High Flag 0 
Parameters = AFBF bytes of data Located after the "“A™ 


address field in the instruction. 


Set the two most significant digits of Ix3 to “CO”. Set . 
the contents. of IXx3 to the initial address specified in 
memory location 40 relative to Base #0. 


Store the new value of the next available stack Location, 
relative to Base #0, into memory Location 40 relative to 
Base #0. 


If the address to be stored into Location 40 exceeds six 


digits, cause an Invalid Instruction fault CIEX = 04). 
See Appendix A - Compatibility Notes (A.19.2). 
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13.2 ENTER (NTRI/OP=31 (Continued) 


Comparison flags 


oe eee ee 


Reset the Comparison and Overflow Fiags. 


Overlap 


Undefined results will be produced if the stack area 
overlaps with the instruction or it's parameters. 


Examples 
EXAMPLE (1) Enter 
ADDRESS OP AFBF A PARAMETERS 


003016 31 0003 020166 203010. 


BEFORE AFTER 


NI 003016 020166 
Ix3 +0000010 COGG71024 
0000040 001024 001046 Top of Stack 


0001024 annnnan 003034 Address Pointer 
Sa After Parameters 
#0000010 Ix3 Value 
0 Zero Digit 
5 COM & OVF Flags 
203010 Parameters 


COMPARISON HIGH CLEAR 
CVERFLOW ON OFF 
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13.3 EXIT CEXT) /0P=32 
Format 
| op | A | 
a + 
op = 32 


A=. Return Address. Address may be indexed, indirect 
or extended. When not extended the final address 
controller bits specify the most significant digit 
of the address. This permits branching to any 
address up to and inctuding 299,998, relative to 
Base #1, without inagexing or extension. When the 

address is indexed, the final Base Indicant should 
resolve to a value of "1", The processor will 
always treat the resolved address as being relative 
to..Base #1. The processor wilt not check for 
improper memory assignments.. The normal return 
address ts obtained by setting the "A" address to 
zero, indexing by IxX3 and setting the address 
controiter to indirect. When the address is 
indexed by IX3, the initial contents of x3 are 

- used. : 


Function 


2 ow eee eee 


The Exit instruction reverses the actions of the Enter 
cop = 31) instruction, thus accomplishing an exit from the 
stack. | 24 


-The instruction restores the settings of the Overflow and 
Comparison Fiags as specified by Ix3 plus 15 if the digit 
at IX3 plus 14 is zero. If the digit at IxX3 plus 14 
contains a one, the flags wiil not be restored. ALL other 
values (2 to F) are reserved. 


Copy the least significant six digits contained in IxX3 to 
memory location 40 relative to Base #6, 


Copy the eight digits at the location specified by Ix3 
plus 6 to IXx3. 
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Comparison Flags 


— a eee ee ee 


If the digit at IX3 + 14 is zero, set the Comparison Flags 
according to the least significant 2 bits of the digit at 
Ix3 + 15 See Section 13.2 (Enter OP = 31). 


Overlar 


There are no overlap restrictions for this instruction. 


EXAMPLE (1) Exit the Stack 


op A 
32 FOoccG0 
BEFORE AFTER 
NI nannann 003034 
1x3 #0007024 #0000010 
0000040 G01046 001024 
0001024 003034 unchanged STACK 
+0000010 unchanged 
06 unchanged 
2030106 unchanged 
COMPARISON nnn LOW 


OVERFLOW onan ON 
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Fett re stow ereewoe tees eenen th 
ft op f AFBF | A. 1 B. I 
Fee $a on fe a = ft 
OF = 35 . 
AFBF = Length, in bytes, of the Parameter field. The 


GQaxiaum nuaber of bytes moved is 9,999. A value of 
OOOO witt move no data. Indirect field lengths may 
be specified. An AF Literal of B81, 82 or 83 will 
be interpreted as a length of 1, 2 or 3. characters 
in the "A" Location. All other Literals will cause 
an Invalid Instruction fault (CIEX = 22). . 


A = Address of the parameter data field operand. 
Address may be indexed, indirect or extended. The 
‘final address controller must equal UA or cause an 
Invalid Instruction fault (IEX = 03). 


Address of the twenty digit Environment § field. 
Address may be indexed, indirect or extended. The 
final address controller must equal UN or cause = an 
Invalid Instruction fault (IEX = 03). 


The Environment fietd contains the following information: 


INFORMATION DIGITS 

Environment Number 00-05 

Branch Address 06-11 
Reserved. A T2-19 


Note — Lowest memory address = 00 


Function 


The Virtual Enter instruction checks the stack Limit then 
stores control information and parameters onto the users 
stack, located in memory, and executes an unconditional 
branch to ae location specified by the environment field 
(B) using the specified Memory Area Table. 
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The following operations are performed by this 
instruction. 


1. Check the Environment field (8B) for either of these two 
cases: 


a. If the Reserved area of the Environment fieid is not 
equai to zero, cause an Invalid Instruction fault 
CIEX = 06) and terminate the instruction with no 
further action. 


be. If the Environment Number, contained in the 
Environment field (8), is equal to zero, store 
zeroes into the “Active Environment Number" field: of 
the Virtual Enter Stack Frame. Otherwise, store the 
current Active Envircnment Number in the. Virtual 
Enter Stack Frame. 


2. The top of stack pointer, Located at memory address 40 
(relative to Base #0), is used as the starting address, 
relative to Base #0 to store the Virtual Enter Stack 
Fraae.. es 


The sum of the top of stack pointer and the size of the 
Virtual Enter Stack Frame (€30) and the amount of 
parameters (2 x AFBF) and the size of the Hardware Call 
Stack Frame area (500) is compared to Limit #0. If the 
sum is equal to or greater than Limit #0, cause a Stack 
Overflow fault and terminate the instruction with no 
further action. Otherwise, store the Virtual Enter 
Stack Frame in the following sequence. 


INFORMATION DIGITS 

Old TOS ==> Measurement Register (User Part) 00-05 
: COM & OVF Flags 06-07 
Active Environment Number 08-13 

New IX3 ==> Next Instruction Address 14-19 
Saved IxX3 Value 20-27 

Stack Frame Indicator ("FF") 28-29 


: Stack Parameters (0 to 9999 bytes) 
New TOS ==> 


Note - Lowest memory address = 00 
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T3524 VIRTUAL ENTER (VEN) /O0P=35 (Continued) 


. "COM & OVE Flags™ contain the following information in the 
least significant digit... The other digit is reserved for 
future use and wilt equal zero. 


INFORMATION. a , BIT. 
Reserved 3 
Overflow Flag 2 
Comparison Low Flag 4 

ga 


Comparison High Flag 


3. Move the parameters from a Location in memory (A) to 
the stack. 


4e Set the two most significant digits of 1x3 to "C0", 
and set the six least significant digits of Ix3 to 
the tnitial address specified at memory Location 40 
plus 14, relative to Base #0, to point to the Next 
Instruction Portion of the Virtual Enter Stack Frame. 


5. Store the new value of the next available stack 
ef Location,. relative to Base #0, into memory 
.. bocation 40, reldtive to Base #0. 


6. Reset the Comparison and Overflow Flags. 


The Mode Indicators, the Accumulator, the Measurement 
register, the Moblte Index Registers and the Interrupt 
Mask register are not changed by this instruction. 


Te If the Environment Number (8) is equal to zero, then 

this is a Local VEN, which does not require an 

- environment change Ci.e., the correct Base/Limit 

pairs are already resident in the processor). The 

active Environment Number remains unchanged. Skip the 
rest of this step. =~ 


If the Environment Number (8) is not equal to zero, 
#t replaces the Active Environment Number. Locate 
and, Load the Memory Area Table specified by this new 
Active Environment Number. 
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&. Execute an unconditional branch to the address, 
relative to Base #1, that is contained in the Branch 
Address portion of the Environment fieid (8). 


The Active Environment Table and the Environment 
Table being entered must share the same Data Area 
(Base #0). The processor will not check for improger 
memory assignments. 
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13.5 HYPER CALL (HCL)/0P=62 
Format 
af a a ef a rn a fe ee en tt 
] OP | AFBF ] A. | B | 
Sc a a i ee 
OP = 62 


AFBF = Length, in bytes, of the Parameter fietd. The 
maximum nuaber of bytes moved is 9,999. A value of 
OGOO witt move no data. Indirect field Lengths may 
be specified. An AF Literal of 51, 62 or B3 witl 
be interpreted as a length of 1, 2 or 3. characters 
in the “A™ Location... Ali other Literals will cause 
an Invalid Instruction fault CIEX = 22). 


A = Address of the parameter data field operand, 

-. ; Address) may be indexed, indirect or extended. The 
final address controller must equal UA or cause an 
Fnvatid Instruction fault CIEX = 03). 


B = Address of the four digit Function Number. Address 
may be indexed, indirect or extended. The final 
address controtler must eauat UN or cause an 
Invalid Instruction fault (IEX = 03). 


Function 


= owe ae om ow 


The Hyper Cail instruction is used to enter a function in 
the MCP environment. The top of stack Limit is checked 
then the processor registers, state and parameters are 
stored on the stack of the called environment and control 
is transfered to the specified function. 
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The following operations are peformed by this instruction: 


fT. Locate the six digit address, relative to the Task 
MCP Data Area, of the Hyper Calt Function Table at 
memory address 87 relative to the Task MCP Data Area. 


2. The four digit Function Number (8) is used as an 
array subscript into the Hyper Call Function Table. 

If the Function Number is not numeric, cause an 
Address Error fault (AEX = 34) and terminate the 
instruction with no further action. If the resultant 
address exceeds the six digit Hyper Catl Function 
Limit, located at memory address 94 relative to the 
ACP Data Area, cause an Address Error fault 
(AEX = 02) and terminate the instruction with no 
further action. , 


‘Each Function entry contains the following 
information: 


INFORMATION DIGITS 


Environment Number 00-05 
Next Instruction Address 06-11 
Protection Field (DD) 12-13 
Reserved 14-15 
Interrupt Mask 16-17 
Mode Indicators 18-19 | 


Note - The lowest memory address = 00 


If the Protection Field is not equal to "DO", cause 
an Invalid Instruction fault CIEX = 37) and. terminate 
the instruction with no further action. 


3. Resolve the Environment Number, contained in the 
Function entry, to point to the selected Environment 
Tabte entry. However, retain the Active Environment 
Number so that it may be stored on the stack. 


Resolve entry #0 of the Memory Area Table for the new 
environment from memory and maintain addressability 


along with Base #0 of the current environment. See 
Section 5.7 entitled "Resoiving. a Memory Area Table 
Entry". 
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4. The top cf stack pointer, located at address 40 
CRelative to the new environment*s Base #0), is used 
as. the starting address, relative to the new 
environment*s Base #0, to store the Hyper Call Stack 
Frame. 


The sum of the top of stack pointer and the size of 
the Hyper Catt Stack Frame (96) and the amount of 
parameters (2 x AFBF) and the size of the Hardware 
Call. Stack Frame area (500) ts compared to Limit #0. 
If the sum is equal to or greater than Limit #0, 
cause a Stack Overflow fauit and terminate the 
instruction with no further action. Otherwise, store 
the Hyper Call Stack Frame in the following sequence. 


INFORMATION DIGITS 

Otd TOS ==> Accumulator 00-27 
Measurement Register 28-35 

Interrupt Mask 36-37 

Mobile Index Registers 38-69 

Mode Indicators 70-71 

COM & OVF Flags 72-73 

Active Environment Number 74-79 
New Ix3 ==> Next Instruction Address 80-85 
= = Saved IxX3 Value 86-93 
Stack Frame Indicator (FE) 94-95 


, ; Stack Parameters (0 to 9999 bytes) 
New TOS ==> 


Note - The Lowest memory address = 00 


Se Move the Parameters, if any, from a Location in 
memory (A) to the Hyper Call Stack Frame. 


6. Store tke new address of the next available stack 
Location (Relative to the new environment's Base #0), 
into memory tocation 40 (Relative to .the new 
environment*s Base #0). 
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7. Set the two most significant digits of Ix3 to “Cc0" 
and. set the six Least significant digits of IX3 to 
the initial address specified in memory Location 40 
CRelative to the new environment's Base #0) plus 80. 


IX3 will now point to the Next Instruction Address in 
the Hyper Cail Stack Frame. 


8. Set the machine “state” as follows: 


INFORMATION SET TO 
Next’ Instruction Address Function Table 
Active Environment Number Function Table 
Interrupt Mask Function Table 
Mode Indicators Funetion Table 
Measurement Register (user field) 000000 
Comparison & Overflow Flags RESET 


9. Set the MOPOK Line to “zero” while the Measurement 
register is being changed and set it to a “one” at 
all other times. 


10. If Soft Fault is now enabled, examine the memory 
location specified by the Reinstate List entry 
pointer plus 8. If it is not equai to zero, execute a 
Hardware Call procedure that wiil store the address 
of the next instruction to be executed. 


11. Load the Memory Area Table pointed to by the Active 
Environment Number. 


12. Using the new Base/Limit information, resolve the 
next instruction address, relative to Base #1, and 
execute an unconditional branch to that address. 


The use of the Mobile Index Registers or the Accumulator 


to pass parameters is invalid. The contents are not 
guaranteed. 
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13.6 RETURN CRET)/0P=63 


Format 


oe eae a ae 


| op | AF | 
to -— t= - + 


OP = 63 
AF = Unused and reserved. 


Function 


The Return instruction is a companion instruction to the 
Hyper Catt: (OP = 62), and Virtual Enter (OP = 35) 
instructions and the Hardware Call procedure. It reverses 
the action of the calling instruction or procedure by 
loading machine “state” from the current stack, restoring 
the user environment and executing an uncend#t ional branch 

‘to the Location specified in the Stack Frame as the Next 
Program Instruction. 


The value eof Ix3 plus 14 represents the address, relative 
to. Base #0, of the two digit Stack Frame Indicator. The 
information contained in this field indicates the type of 
catting procedure that stored the stack frame and the type 
of Return to be executed. 


INFORMATION | INDICATOR 

 WIRTUAL ENTER/VIRTUAL EXIT FF 
HYPER CALL(BCT)/HYPER RETURN FE 
HARDWARE CALL/RETURN FD 


ALL other the Stack Frame fad (eater values are invalid and 
will cause an Tavalid Instruction fault CIEX = 37). 


. The parameter values stored in the stack are unchanged by 


this instruction and are net copied into any other area of 
memory. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data--. 


BURROUGHS CORPORATION te------ ~----------------- + 1997 5390 
SYSTEM DEVELOPMENT GROUP i 
PASADENA PLANT | V SERIES INSTRUCTION SET 

| 

pw ee oe ee ee ew we ew we wo woe ew ee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 177 


ee oe a ee en ae ee ee ee ee ee 2 ee ee es ee eee ee eee a ee OO SOTO Oe Tee wT ee www owe wee 


1306.1 VIRTUAL ENTER/VIRTUAL EXIT 


1. 1X3 minus 14 represents the address of the Virtual 
Enter Stack Frame relative to. Base #0. The 
information in the Virtual Enter Stack Frame is used 
to replace the respective “state” in the machine. 


The Virtual Enter Stack Frame has been stored in the 
following sequence. 


INFORMATION DIGITS 
Old TOS ==> Measurement Register (User Part) 00-05 
COM & OVF Flags 06-07 
Active Environment Number 08-13 
New IX3 ==> Next Instruction Address T4819 | 
Saved IXx3 Value : 20-27 
Stack Frame Indicator (“FF™) 28-29 


Stack Parameters (0 to 9999 bytes) 
New TOS ==> 


Note - Lowest memory address = 00 


2. Replace the address in memory address 40, relative to 

Base #0, with the value of IX3 minus 14, relative to 
Base #0. After the “state” is loaded, replace the 
contents of IX3 with the value of IX3 in the Virtual 
Enter Stack Frame. 


3.. The Mode Indicators, the Accumulator, and the 
Interrupt Mask Register are not changed by this 
variant. 


& If the Environment Number, contained in the stack 
frame, is equal to zero, the environment being 
returned to is the same environment that is specified 
by the Active Environment Number. Since the correct 
Base/Limit pairs are already resident within the 
processor, skip the rest of this step. 


If the Environment Number, contained in the = stack 
frame, is not equat to zero, then this instruction is 
a non-local Virtual Exit, which requires that a new 
Memory Area Table must be Loaded. 
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13.601 VIRTUAL ENTER/VIRTUAL EXIT (Continued) 


If the first digit of the Environment Number is equat 
to a “Dd" and the processor is. not in: Privileged Mode, 
cause an Invalid Instruction fault (CIEX = 31) and 
terminate the instruction with no further action. 


toad the Memory Area Table pointed to by the 
Environment Number in the stack frame. 


5S. Resolve the next. - instruction address, retative to 
Base #1, and execute an unconditional branch to that 
address. Os Bey bE : ; 


6. The current Memory Area Table and the Memory Area 
Table being entered must. share the same Data Area 
(Base #0). The processor may or may not check for 
improper memory assignments. 
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17.6.2 HYPER CALL/HYPER RETURN 
HARDWARE CALL/RETURN 


1. This variant may only be executed in Privileged Mode. 


2. IX3 minus 80 represents the address of the Hyper Call 

or Hardware Calt Stack Frame, relative to Base #0. 
The information in the Hyper Call/Hardware Call Stack 
Frame is used to replace the respective "state" in 
the machine. 


The Hyper Call/Hardware Call Stack Frame has been 
stored in the following sequence. 


INFORMATION DIGITS 
New TOS ==> <Accumulator 00-27 
Measurement Register 28-35 
Interrupt Mask 36-37 
Mobile Index Registers 38-69 
Mode Indicators 10-71 
COM & OVF Flags 72-73 
Active - Environment Number 14-79 
Old 1x3 ==> Next Instruction Adcress 80-85 
Saved IxX3 Value 86-93 


Stack Frame Indicator (FE/FD) 94-95 
Stack Parameters (0 to 9999 bytes) 
Otd TOS ==> 


Note - The Lowest memory address = 00 


3. Replace the address in memory address 40, relative to 
Base #0, with the value of IX3 minus 80, relative to 
Base #0. After the “state" is loaded, replace the 
contents of IxX3 with the value of 1X3 tn the Hyper 
Call/Hardware Cail Stack Frame. 


4. Set the MOPOK Line to “zero” while the Measurement 
register is being changed and set it to a “one” at 
all other times. 


5. toad the Memory Area Table pointed to by the 


Environment Number in the Hyper Calt/Hardware Call 
stack frame. 
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17.6.2. HYPER CALL/HYPER RETURN (Continued) 
HAROWARE CALL/RETURN 


6. Examine the Soft Fault and Trace Mode Fault Condition 
Indicators to determine if a Hardware Cali Procedure 
should be executed. If Soft Fault is now enabdled, 
examine the Soft Fault Pending Flag in the Reinstate 
List entry for this task. If it is not equal to zero, 
then a Scft Fault Condition exists. 


If this variant is a Hyper Return (Stack Frame 
Indicator = FE) and Trace Mode is enabled, then a 
 Frace Fault Condition exists. 


If this variant is a Hardware Return (Stack Frame 
Indicator = FD), ignore the Trace Mode until the 
execution of the following instruction is complete. 


7. If a Fauit Condition has been found, execute a 
Hardware Catt Procedure that will store the address 
of the next instruction to be executed and report alt 

- existing Fault Conditions. 


Otherwise using the new Base/Limit information, 
resolve the next instruction address, relative to 
Base #1, and execute an unconditional branch to that 
address. 
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13.7 ADJUST STACK POINTER (CASP)/0P=61 

Format 

Se ee a ey 

} op | af [ BF I A. | 

$e om f wee om Fare fan wo ww on = + 

oP = 61 


KF = A Llenoth of six €6) must be specified directly or as 
an indirect field Length or a Literal. 


BF = Unused and reserved. May be specified as indirect. 


A = Address of the increment field. Address may be 
‘indexed, indirect or extended. The final address 
controller must be UN or cause an Invalid Instruction 
fault CIEX = 03). 


Function 


The Adjust Stack Pointer instruction is used to increment 
the value of the Top of Stack Pointer (located at memory 
address 40, relative to Base #0) and to determine if there 
is sufficient space between the Top of Stack Pointer and 
Limit #0. 


The sum of the increment value (A) and the value of the 
Top of Stack Pointer, tocated at memory address 40 
relative to Base #0 and the value of Base #0 and the size 
of the Hardware Call Stack Frame area (500) is compared to 
Limit #0. 


If the sum is equal to or greater than Limit #0, cause a 
Stack Overflow fault that stores the address of the 
failing instruction and terminate the instruction with no 
further action. 


Otherwise, store the sum of the increment value (A) and 


the value of the Top of Stack Pointer into memory 
address 40, relative to Base #0. 
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Format 
f op | aF [ BF | A ! 
$e weet meee fee nan tem wenn t 
oP = 90 


AF = Length of the “A data field. May be indirect. A 

-. *alue of "00" indicates that there are no units to be 

moved. A Literal flag witl cause an Invalid 
Instruction fault CIEX = 21). 


BF = Efght bit Kernel Request code. May be specified as 
indirect. , 


A = Address of the data field. Address may be indexed, 

indirect or extended. The final address controller 

- must. be UN or cause an Invalid Instruction fault 
 €IEX = 032. 


Function 


The Interrupt instruction is used to initiate a transfer 
of the system environment to the MCP Kernel and to pass 
the information in BF and in the “A®" operand, if 
specified. : 


1. Store "06" into atsolute memory Location 32 - 33. 


2. Store the value of BF in absotute memory Location 
34 - 35. 

3. If AF does not equal zero, store the “A"* data field 
in absolute memory Location 8000. If the value of AF 
exceeds 40, cause an Invalid. Instruction fault 
CIEX = 25). 


4&4. Cause an Interrupt procedure that will store the 
' address of the next instruction to be executed. 


This instruction may only be executed in Privileged Mode. 
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12729 VIRTUAL BRANCH REINSTATE (BRV)/0P=93 

Format 

a rey 

| op | AF f 

ae es 

OP = 93 

AF = Unused and reserved. 


Function 


wee wwe ae 


The Virtual Branch Reinstate instruction is a companion 
instruction to the Interrupt procedure. The instruction 
restores the processor registers according to the contents 
of the Interrupt Frame and transfers control to the task 
specified by the address of the Reinstate List entry 
pointer contained in IX1. 


The following operations are performed by this instruction 
to exit the MCP Kernel environment. 
1. Use IX1 to Locate the Reinstate List Entry for the 
new task to execute. This new task is now referred 
to as the Current Task. 


Ze Store the Task Number from the Reinstate List Entry 
for the current task into absolute memory addresses 
82-85. 


3. Reset Kernel Mode. 


4. Load the Interrupt Frame from the Reinstate List 
Entry for this task. 


S.2 Set the Task Timer to the value located at the Time 
Slice Remaining field in the Specified Reinstate List 
Entry. 


62 Set the MGPOK Line to “zero” while the Measurement 


register is being changed and set it to a “one” at 
ald other times. 
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13.9: VIRTUAL BRANCH REINSTATE (BRV)/0P=93 (Continued) 


7.. If any processor detected faults exist, the Virtual 
‘Branch Reinstate has failed. Store: 


(a) the Fault indicators into the Failed Hardware 
Cait R/DB Area Field of the Reinstate List Entry 
for this. task 


(b) "07" into the State Indicator Field in the 
Reinstate List entry for this task : 


€e} “07% into absolute memory Location 32 and cause 
an Instruction Interrupt to the MCP Kernet. 


3: Load the Memory Area Table pointed to by the “Active 
Environment Number", which was loaded from the 
Interrupt Frame.. 2 . 


9.. Examine the Soft Fault and Trace Fault Condition 
Indicators to determine if a Hardware Call Procedure 
Should be executed. If Trace mode is now set, then a 
Trace Fauit Condition exists. 


If Soft Fault is now enabled, examine the Soft Fault 
Pending Flag in the Reinstate List entry for this 
task. If it is not equal to zero, then a Soft Fault 
Condition exists. ; 


10. If a fault Condition has been found, execute a 
Hardware Call Procedure that will store the address 
of the next instruction to be executed and report all 
existing Fault Conditions. 
Otherwise, use the new Base/Limit information to 
resolve the next instruction address (Relative to 
. Base #1) and execute an unconditional branch to that 
address. ‘ 


. This instruction may only be executed in Privileged Mode. 
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14 DATA MOVEMENT 
T4.T MOVE DATA (MVD)/0P=08 
Format 
pemen $e wm fon an fon oe an on fn ef et 
{ OF | AF | BF } A j B I Cc I 
OP = 08 


AF = Forward/Backward variant. AF = 00 means move data 
FORWARD.. Otherwise, move data BACKWARD. Af may be 
indirect. A titerat flag will cause an. Invalid 
Instruction fault CIEX = 21). See Appendix 
A ~ Compatibility Notes (A.20.3). 


BF = Unused & reserved, but may be specified as an 
indirect fieid Length. 


A = Address of the source data field operand. Address may 
be indexed, indirect or extended. The final address 
controilers are ignored. 


B = Starting address of the destination data field. 
Address may be indexed, indirect or extended. The 
address controllers are ignored. 


C = End address of the destination data field. Address 
may be indexed, indirect or extended. The address 
controllers are ignored. 


Note: A non-Mod 4 difference between the "B" and *“c"™ 
addresses may produce incompatible results. See 
Appendix A - Compatibility Notes (A.20.1). 


Note: The "B" and "C" addresses must both be relative to 


the same Memory Area. The processor. will not check 
for improper memory assignments. 
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T4.1 MOVE DATA. (MVD)/0P=08 (Continued) 
Function 


one ewe eo 


The Move Data instruction moves data from the source data 
field to the destination data field starting with the "B" 
address. and continuing until the "“C* address. 


Move Forward Variant 


one] ew eww eee ee wer ae 


If AF = 00, a move forward takes place. The end "C* 
address must be greater than the starting "8B" address, 
otherwise the instruction has no effect. Source field 
digits: are moved to the cestination fiela in an ascending 
manner until the “B" address is equal to or greater than 
the "C" address. No data is moved into the "C" address 
memory Location. 


‘Move Sackward Variant 


eee. ee eee ees ome ewe ee 


If AF = OT, a move backward takes place. The end “C* 
address must be tess than the starting "8" address, 
otherwise the instruction has no effect. Source field 
digits are moved to the destination fietd in a descending 
order until the “8" address is equai to or less than the 
"c* address. No data is moved into the "B" address memory 
Location. No data is moved from the “A“W address aemory 
location. 


Comparison Flags 


The Comparison and Overflow Flags are unchanged by this 
instruction. 


Overlano 


Partical overlap of “A" and "8B" may produce incompatible 
results. See Appendix A - Compatibility Notes (A.20.2). 
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14.1 MOVE DATA (MVD) /0P=08 (Continued) 
Examples 
EXAMPLE (1) Forward Move 
OP AF BF A B c 
08 CO OO 001000 oO20C0 002016 
BEFORE AFTER 
0001000 0123456789A8CDEF unchanged 
0002000 nnnannannnannnnnannn 0123456789 ABCDEF 
EXAMPLE (2) Backward Move 
OP AF BFA "B Cc 
08 01 00 005010 006032 006020 
BEFORE AFTER 
0004098 98'76545210h8 unchanged 
GC0é020 nannnnnnannnn : 9876543210A8 
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COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 188 


14.2 MOVE LINKS (MVL)/0P=09 


‘Format. 


perenne fie eee ae fo eee fee eee ee fee ee ee ww oe fp mee mewn + 


| op | AF | BF | A ] B | Cc | 


_. OP = 09 


A® = Length of all three operands. A vatue of "00" is 
equal to a tength of 100 units (digits or characters 
as specified by the “C™ address controiler). An 
“fndirect field length may be indicated. A Literal 
flag will cause an Invalid Instruction CIEX = 21). 
See Appendix A - Compatibility Notes (A.21.1). 


BF = Unused & reserved, but may be specified as an 
indirect field Length. 


= Address of the "A™ data field operand. Address may be 
indexed, indirect or extended. The final address 
‘; eontretler must be equat to the “c™ address 
‘controller. 


We 


B. = Address of the “B™ data field operand. Address may be 
indexed, indirect or extended. The final address 
controller must be equal to the ball Md address 

‘ controller. 


C = Address of the "C™ data field operand. Address may be 
indexed, indirect or extended. The address controller 
. data type may be UN, SN, or UA. 


If the three address controlters are et equat, cause an 


Invalid Instruction fault CIEX = 03). See Appendix 
AW - Compatibility Notes (A.21.3).. 
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14.2 MOVE LINKS (CMVL)/0P=09 (Continued) 
Function 


The Move Links instruction moves the number of units 
specified by AF in the following manner. The "C" field 
data is saved. The "A" field data is moved to the "¢" 
data field. The "B™ field data is moved to the "A" data 
field. The saved "C" field data is moved to the "8B" data 
field. 


Coaparison Flags 


The Coaparison and Overflow Flags are unchanged by this 
instruction. ; 


Overlap 


Any total or partial overlap may produce. incompatible 
results. See Appendix A — Compatibility Notes (A.21.2). 


Examples. 
EXAMPLE (1) Move Numeric Fields 
OP AF BF A B . c 


—_—-e_se 2 22 -—== wae 


09 05 00, A FIELD (UN), B FIELD (UN), € FIELD CUN) 


' BEFORE AFTER 
A FIELD 12345 67890 
B FIELD 67890 87654 


C FIELD 87654 12345 
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A PAGE 190 


14.2 MOVE LINKS CMVL)/0OP=09 (Continued) 


EXAMPLE (2) Move Alpha Fields. 
OP AF 6F A 


B Cc. 


09 03 00, A FIELD (UA), B FIELD (UA), C FIELD CUA) 


BEFORE . AFTER 

A FIELD XYZ:. MNO. 
. & FIELD MNO GHT 

C FIELD ‘ GHI XYZ 


EXAMPLE (3) Two Field Exchange 
OP AF BF A 


8 Cc 


Q9 04 00, A FIELO (SN), B FIELD (SN), B FIELO (SN) 


BEFORE AFTER 
A FIELD +2386 +0004 
B FIELD +0004 +2386 
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14.3 MOVE ALPHA (MVA)/0P=10 
Format 
$a $a $$ 4 + 
1 op | AF | BF ft A | B | 
femme $a nna $— a - $a $+ = + 
op = 10 


AF = Length of "A" field. A value of “00" is equal to a 
Length of 100 units (digits or characters as 
specified by the "A" address controller). AF may oe 
indirect or may indicate the A-syllable is a Literal. 


BF = Length of "8B" field. A value of "00" is equal to a 
length of 100 units (digits or characters as 
specified by the "B" address controller). BF may be 
indirect. 


A = Address of the source data field. Address may be 
_tndexed, indirect or extended. Data type may be UN, 
SN, or UA. 


B = Address of the destination data field. Address may 
be indexed, indirect or extended. Data type may be 
UN, SN, or UA. 


Function 


we ene a ED ee a 


The Move Alpha instruction moves digits or characters, 
depending on the address controllers, from one tocation in 
memory to another memory location, left justified. 


AF>GF=: 
If the source data field is longer than the destination 
field CAF>BF), move the left most BF units from the "A" 


field to the “B" field, ignoring the remainder of the 
"A" field data, and set the Overflow Flag. 
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14.3 MOVE ALPHA (MVA)/0P=10 (Continued) 
AF<BF: 


If the source data field is shorter than the 
destination field CAF<BF), move the data and filt the 
destination data field with trailing zeros (SN or UN) 
or blanks (UA). 


’ UA-UAS 


When both address controllers specify 8-bit format 
CUA-UA), move each character. wae 


UN-UN= 


when both address controllers specify unsigned 4-bit 
format CUN-UN), move each digit. 


SN-SN5 


_ When both address controllers specify signed 4-bit 
format (SN-SN), move each digit and set the sign of the 
destination data fietd to the standard EBCDIC form (C = 
positive, 0 = negative).of the sign of the source data 
field. (Notes A negative zero remains a negative zero.) 


UA-UN: 


When the “A™ and “B" address controllers specify UA and 
UN, respectively, only move the low order digit of each 
character in the source data field to the destination 
data field. 


UA-SNz 


_When the “A™ and "8B" address controllers specify UA and 
SN, respectively, only move the tow order digit of each 
character in the source data field to the destination 
data field. Set the sign of the destination data field 
to the standard ESCDIC sign for the interpreted value 
of the sign located in the most significant digit of 
the source data field. 
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14.3 MOVE ALPHA (MVA) /OP=10 (Continued) 
UN-UA: 


When the "A" and "B" address controllers specify UN and 
UA, respectively, move each digit and set the zone 
Chigh order) digit of the character to be storea in the 
destination data field to the standard EBCDIC numeric 
subset code (F). 


UN- SNe. 


When the “A and “B" address controllers specify UN and 
SN, respectively, move each digit and set the sign of 
the destination data field to the standard EBCDIC 
positive sign code (C). 


SN-UN: 


When the “A” and "B" address controtlers specify SN and 
UN, respectively, move each digit and ignore the sign 
of the source data field except for setting the 
Comparison Flags. 


SN-UA: 


When the “A"™ and "B" address controllers specify SN and 
UA, respectively, move each digit and set the zone 
Chigh order digit) digit of the character to be written 
in the destination data field to the standard EBCDIC 
numeric subset code (F). The most significant digit of 
the destination field is set to the standard E8CDIC 
form of the sign of the scurce field. 


Comparison Flags 


Set the Comparison Flags to HIGH if the numeric digits 
moved from the source data field are non-zero and the sign 
of the source field is interpreted as positive. 


Set the Comparison Flags to EQUAL if the numeric digits 
mcved from the source data field are ail zero. 


Set the Comparison Flags to LOW if the numeric digits 
moved from the source data field are non-zero and the sign 
of the source field is interpreted as negative. 
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. 14.3 MOVE ALPHA (MVA)/0P=10 (Continued) 
Overlap 


When the "A*™ and "8" controllers indicate UA data, the 
field Lengths are equal CAF=EF) and the value of the final 
"B" address is within the "A" data field (Address “A" to 
“A"+2 XxX AF), repeat the source data field between the "A" 
and "B”“ addresses throughout the destination data field. 


Cases of overlapping. °A™ and “8", other than described 
above, may produce incompatible results. See Appendix 
A - Compatibility Notes (A.03). 


Examples 


EXAMPLE (1) Move Numeric Field to a Signed Numeric 
Field 


OP AF BF A | B 


oom we oa. ene == 


10 05 03, A FIELD (UN), B FIELD (SN) 


BEFORE AFTER 
A FIELD , 23511 unchanged 
B FIELD. annnan c235 
COMPARISON nnn HIGH 


OVERFLOW . ann ON 
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14.3 MOVE ALPHA (MVA)/0P=10 (Continued) 


EXAMPLE (2) Move Signed Numeric Fieid to an Alpha 
Field 


OP AF BF A B 


10 03 03, A FIELD (SN), 8 FIELD (CUA) 


BEFORE AFTER 
A FIELD +823 unchanged 
8B FIELD nannn C8F2F3 
COMPARISON ann HIGH 
OVERFLOW ann ' unchanged 


EXAMPLE (3) Move an Alpha Field to a Signed Numeric 
Field . 


OP AF BF A B 


170 03 05, A FIELD (UA), 8 FIELD (SN) 


BEFORE AFTER 
A FIELD  -4D5D6 unchanged 
8 FIELD nnannn 045600 
COMPARISON nan LOwW 
OVERFLOW nnn unchanged 
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14.3 MOVE ALPHA CMVA)/0P=10 (Continued). 


EXAMPLE (4). Repeat First Character 


OP AF BF A a) 


_—— =e. ape o_o: 


10 05 05, A FIELD (UA), A FIELD+2 (UA) 


_ - BEFORE AFTER | 
oe RIELD - - FOnannnnnnnn FOFOFOFOFOFO 
COMPARISON nan HIGH 

- OVERFLOW Ann . unchanged 
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14.4 MOVE NUMERIC (MVN)/OP=11 
Format 
$n nn $a a fo $s ft 
|:op ] AF | BF { A I B J 
anf ee pen fe wee $e een ncnne + 
op = 11 


AF = Length cf "A" field. A value of "G0" is equai to a 
tength of 100 units (digits or characters as 
specified by the "A" address controller). AF may be 
indirect or may indicate the A-syllable is a literal. 


BF = Length of "B" field. A value of "00" is equal to a 

Length of 100 units (digits or characters as 

- specified by the "B" acdress controller). BF may be 
indirect. 


A = Address of the source data field. Address may be 
indexed, indirect or extended. Data type may be UN, 
SN, or UA. 


B = Address of the destination data field. Address may 
be indexed, indirect or extended. Data type may be 
UN, SN, or UA. 


Function 


The Move Numeric instruction moves digits or characters, 
depending on the address controllers, from one Location in 
memory to another memory Location, right justified. 
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T1424 MOVE NUMERIC (CMVN)/0P=11 (Continued) 


AF<BF: 


If the source data field is shorter than the 
destination field (AF<BF), the data is right justified 
‘fn the destination field and padded with leading zero 
digits in the cases of UN and SN or zero characters 
(FO) in the case of UA. 


AF>BF: 


If the source data field is Longer than the destination 
field (CAF>BF), examine the high order numeric digits of 
the source data field for non-zero content. If these 
aigits are non—zero, set the Overfiow Flag and 
terminate the instruction with no further action. § If 
‘these digits are zero, left truncate the source fieid 
and move the remainder of the field. 
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14.4 MOVE NUMERIC (MVN) /0OP=17 (Continued) 
UA~UA: 


When both address. controilers specify 38-bit format 
(UA-UA), move the numeric portion of each character in 
the source data fieid to the destination data fieid 
with the zone digit set tc the standard EBCDIC numeric 
subset code (Ff). 


UN-UN:. 


When both address controllers specify unsigned 4-bit 
format CUN-UN), move each digit. 


. SN-SNs 


When both address controtlers specify signed 4-bit 
format (SN-SN), move each digit and set the sign of the 
destination data field to the standard EBCDIC form of 
the sign of source data field (C for positive, D for 
negative). 


UA-UN?: 


When the "A" and "B" address controllers specify UA and 
UN, respectively, only move the Low order digit of each 

. Character in the source data field to the destination 
data field. 


UA-SN: 


when the “A™ and “B" address controllers specify UA and 
SN, respectively, only move the low order digit of each 
character in the source data fieid to the destination 
- data tield. Set the sign of the destination data field 
.to the standard EBCDIC sign for the interpreted value 
of the sign tocated in the most significent digit of 
the source data field. 


UN-UA: 


When the “A™ and “B" address controllers specify UN and - 
UA, respectively, move each digit and set the zone 
Chigh order digit) digit of the character to be written 
in the destination data fiela to the standard EBCOIC 
numeric subset code (F). 
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14.4 MOVE NUMERIC CMVN)/0P=17 CCoatinued): 
. UN@—SNe. 


When the “A and “B” address controllers specify UN and 
SN, respectively, move each digit and set the sign of 
the destination data field to the standard EBCDIC 
positive sign code (C). 


: SNCUNS 


when the “qe end te ‘address controiters specify SN and 
UN, respectively, move each digit and ignore the sign 
‘of «the source data field except for setting the 
Comparison Flags. ls 


SN-UA: 


When che "Ae sad “ge address controllers specify SN and 

UA, respectively, move each cGigit and set the zone 

~~ high order digit) digit of the character to be written 

“nm the destination data field to the standard EBCDIC 

_ fumeric subset. code CF). Set the most significant digit 

“Of the destination field to the standard EBCDIC form of 
the sign of the source data fietd. 


- Comparison Flags. 


dn ee eee oe ee ee 


Set the Comparison Flags to HIGH if ‘the numeric digits 
moved from the source data fietd are non-zero and the sign. 
of the source field is interpreted as positive. 


Set the Comparison Flags to EQUAL if the numeric. digits 
moved from che source data field are all zero. 
Set ‘the coacaciaon Flags to “Low if the ‘numeric digits 


moved from the source data field are non-zero and the sign 
-.@€. the source data field is interpreted as negative. 


‘Note: Move Numeric UA-UA and UA-UN cause incompatible 


pesult in the final comparison flags. See Appendix 
A - Compatibility Notes (A.04.2). 
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14.4 MOVE NUMERIC (MVN) /O0P=11 (Continued) 
Overlap 


When the "A" and "8B" controllers indicate UN data and 
AF=B8F, and the final "8" address. one greater than the 
final “A” address, repeat the first digit of the source 
data field throughout the destination data fietd. 


Cases of overlapping "A" and "8B", other than described 
above, may produce incompatible results. See Appendix 
A - Compatibility Notes (A.04).. 


Exaaples 


EXAMPLE (1) Move Numeric Field to a Shorter Numeric 


OP AF BF A B 


— i =_—=_ =_—=_ —_ a ae ama 


17.05 03, A FIELD (UN), B FIELD (UN) 


BEFORE AFTER 
A FIELD 00123 unchanged. 
B FIELD © nanan 123 
COMPARISON nnn HIGH 
OVERFLOW nnn unchanged 


--Burroughs Prior Written Consent Required for Disclosure Of This Data-- 


> eee eee wow erwom 


i 
BURROUGHS. CORPORATION Pap esse Seater eens e 199775590 


YSTEM DEVELOPMENT GROUP 


ASADENA PLANT ; | Vv. SERIES INSTRUCTION SET 
| 
fe ee ee ee eo eee ee wwe we ww ew ee woe wee 
COMPANY CONFEDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 202 
14.4 MOVE NUMERIC CMVN)/0P=11 (Continued) 


EXAMPLE (2) Move Numeric Field to a Longer Numeric 
, Field 


_OP AF BF oa B 


17 03 05, A FIELD (SN), 8 FIELD (SN) 


BEFORE AFTER 
A FIELD 4123 unchanged 
6 FIELD nannannn cootes 
COMPARISON ann HIGH 
OVERFLOW nnn - unchanged 


~- - - EXAMPLE (3) Move a Numeric Field with an Overflow 
iat Cos Condition 
OP AF BF RK 8 


11 05 03, A FIELD (UN), B FIELD CUN) 


BEFORE | AFTER. 


A FIELD 12300 unchanged 
8B FIELD nnnnann unchanged 
- COMPARISON. nan unchanged 


OVERFLOW nan ON. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CORPORATION tess e sere SSS Sete s ees Sese + 1997 5390 
SYSTEM DEVELCPMENT GROUP | 
PASADENA PLANT | V SERIES INSTRUCTION SET 
| 
$e ee awe eee we oo en Oe ee ee ee ee ee ee a a eee ae ee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 203 
T4.4 MOVE NUMERIC (MVN)/OP=11 (Continued) 


EXAMPLE (4) Move an Alpha Field to an Alpha Field. 


OP AF BF A B 


71 03 03, A FIELO (UA), B FIELD CUA) 


BEFORE AFTER 
A FIELD C2D4AE9 unchanged 
B FIELD annnann F2F4&F9 
COMPARISON ann HIGH 
OVERFLOW nnn unchanged 


EXAMPLE (5) Repeat First Digit 


OP AF BF A 8 


=e oe oe o_o _—a 


11°05 05, A FIELD (UN), A FIELD+1 CUN) 


BEFORE AFTER 
A FIELD énnannn 666666 
COMPARISON nan HIGH 
OVERFLOW nan unchanged 


-~Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


pee mn anne one e 


| 
BURROUGHS CORPORATION 


| $o--—---—------—--------+ 1997 5390 
YSTEM DEVELOPMENT GROUP 
PASADENA PLANT | V SERIES INSTRUCTION SET 

| 

Pewwe ce oe ewe ow ow ewww ee eee eo new ew ee w ww oe w ee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 204 


en ae RE ee ee ED 2 OD OP ae ED ee ee OS om om oe Om oe oe ne o> om em ew ee oe eee 0 ee ee ee eee eee oe ee eee 


“14.4 


MOVE NUMERIC (CMVN) /0P=11 (Continued) 


EXAMPLE. (6) Move Alpha Field to Stgned Fieid 
"OP AF BF A ) 


11 03 03, A FIELD CUA), 


B FIELD (SN) 


BEFORE AFTER 
Coe # FIELD pTCOFS unchanged 
B FIELD nnann B103 
-~ COMPARISON. nan LOW 
OVERFLOW ann 


unchanged 


EXAMPLE (7) Move Signed Fieid to Alpha Field 
cope OP AF BF A Me Mente. B, 


$4 O03 03, A FIELO (SN), 8B FIELD (UA) 


BEFORE 
A FIELD #723 
6B FIELD nnanann 
COMPARISON nan 


OVERFLOW nnn 


-~Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


AFTER 


unchanged 
C1F2F3. 


HIGH 
unchanged 


BURRCUGHS CORPORATION $ee = 333 $$ S= 5655663 53Se5—-~ + 1997 5390 
SYSTEM DEVELOPMENT GROUP ] 
PASADENA PLANT | V SERIES INSTRUCTION SET 
| 
$e we oe ee ee ee we ee ere ew ee eee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 205 
14.5 MOVE WORDS (MVW)/0P=12 
Format 
rn of a a $e te et 
| OP | AFBF | A | B | 
Fn — fa nn fae oe ee $e et 
oP = 12 
AFBF = Length of both cperands. A value of "0000" is equal 


to a tength of 10,000 4-digit “words" or 40,000 
digits. AF or BF may be indirect. A tLiteral flag 
will cause an Invalid Instruction fault CIEX = 21). 
See Appendix A —- Compatibility Notes (A.07.1). 


A = Address of the source data field. Address may be 
indexed, indirect or extended. Final address 
controtlers are ignored. 


8 = Address of the destination data field. Address may 
be indexed, indirect or extended. Final address 
controllers are ignored. 


Note: Use of non-mod 4 "A" or "B" addresses may produce 
incompatible results. See Appendix 
A - Compatibility Notes (A.07.2). : 


Function 


The Move Words instruction moves the number of four digit 
"vords”™ specified by the concatenation of AF and BF from 
the source data field in memory to the destination data 
field in memory. 


The contents of the source data field are unchanged 
(unless “A™" and "B" partially overlap). 


--Burroughs Prior written Consent Required For Disclosure Of This Data-- 


few wen we ewww wn 


| 
BURRCUGHS. CORPORATION $= Se Ss ee tS Se ee eesest 1997 5390 


YSTEM DEVELOPMENT GROUP 


PASADENA PLANT |] Vo SERIES INSTRUCTION SET 
| 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 206 
14.5 MOVE WORDS (MVW)/OP=12 (Continued). 


Comparison Flags .- 


eee Ee ae eae 


The Comparison Flags are unchanged by this instruction. 


Overlap 


a aaa 


When the final "B" address is tess than the final “A 
address and the fields partially overtap, the source data 
ftteld will be shifted by that number of digits to the 
teft. When the "8" data fieitd partiaily overlaps the "A" 
data field and "8B" is greater than “A", repeat the data 
from the "A" address to the “B" address throughout the 
destination data field. 


The "B" data field may totally overiap the "A" data field. 


--Burreoughs Prior Written Consent Required For Disclosure Of This Data-- 


$e we ee owe ee ee 


i 
BURROUGHS CORPORATION Ee ee a ee 1997 5396 
SYSTEM DEVELOPMENT GROUP J 


PASADENA PLANT | V SERIES INSTRUCTION SET 
| 
ee we eee 2 we on ee ee we ee a ee ew wen 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 207 
14.5 MOVE WORDS (MVW)/0P=172 (Continued) 
Examples. 


EXAMPLE €1) Move Eight Digits 


OP AFBF A | 
42 0002 A FIELD, B FIELD 
BEFORE AFTER 
A FIELD . 01020304 01020304 
B FIELD -nnnannnnan 01020304 
COMPARISON nnn unchanged 
OVERFLOW : nan unchanged 


EXAMPLE (2) Repeat Data. Field 
OP AFBF A * B 


12 COO2 A FIELD (UN), A FIELD+4(CUN) 


BEFORE AFTER. 
A FIELD 01423nnnnnnnn 012301230123 


- COMPARISON nan unchanged 
OVERFLOW nan unc hanged 


--Burrousghs Prior Written Consent Required For Disclosure Of This Data-- 


BURRCUGHS CORPORATION +------ moran nnn nnn nao ---- + 1997 5390 


YSTEM DEVELOPMENT GROUP [ 
PASADENA PLANT. | V SERIES INSTRUCTION SET 
| 
; + A ce Ee 0 ED ED eo 
COMPANY CONFIDENTIAL. SYSTEM DESIGN SPECIFICATION REV. A PAGE 208 
Theb MOVE WORDS AND CLEAR (MVC)/0P=13 
Format 
foe@wewes foe eww eee fe ww wow eos foe ee en oes + 
| op | AFBF {| A { B I 
pan fa nr a a ha a np nee 
“OP = 13 


'. WFBF = Length of both operands. A value of "0000" is equal 
to a length of 10,000 4<digit “words” or 40,000 
digits. AF or BF may be indirect. A Literal fiag 
wiil cause an Invalid Instruction fauit. CIEX = 21) 
See Appendix A - Compatibility Notes (A.07.1). 


_A = Address of the source data field. Address may be 
indexed, indirect or extended. finat address 
controllers are ignored. 


B = Address of the destination data field. Address may. 
be indexed, indirect or extended. Final address 
controllers are ignored. 

Note: Use of non-Mod 4 "A" or “B”* addresses may produce 

incompatible results. ‘ See Appendix 

A - Compatibility Notes (A.07.2). 


Function 


Ue an an a ee 


The Move Words and Clear instruction moves the number of 
four digit “words” specified by the concatenation of AF 
and BF from the source data field in memory to the 
destination data field. The contents of the source data 
fieid are set to zero. 


Comparison Flags. 


The Comparison Flags are unchanged by this instruction. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CORPORATION ; tae SSeS <=SsS 9s S=s=-=->s= + 1997 5390 
SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT ' | V SERIES INSTRUCTION SET 
| 
$ oe 0 ow eee oe wee ee 2 eee ew eww oe ewe ew ewww eee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 209 
14.6 MOVE WORDS AND CLEAR CMVC)/0P=13 (€Continued) 
Overlap 


When the final "B" address is. Less than the final "A" 
address and the fields partially overlap, the source data 
field will be shifted by that number of digits to the 


When the "B" data field partially overlaps the "A" data 
field and "8" is greater than “A™, the data from the "A" 
address. to the "B™ address will be right justified in the 
destination data field and fiiled with leading zeros. 


When the “B" data field totally overlaps the "A" data 
field, the "A" field is rewritten but not cleared. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CORPORATION | tonne ne - 4 1997 «5390 
YSTEM DEVELOPMENT GROUP 1 
PASADENA PLANT [ V SERIES INSTRUCTION SET 
| : 
new e © eee wee we we oe wea Ce wee ee — = on a oe a 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 210 
14.6 MOVE WORDS AND CLEAR (MVC)/0P=13 (Continued) 
Examples 


EXAMPLE (1). Move Eight Digits and Clear the Source 
Field 


OP AFBF A B. 


—- =e -_—-oe. en ae 


13 GOOZ A FIELD (UN) B FIELD (UND 


BEFORE —S=s ‘AFTER 
A FIELD FIF2F3F4. 00000000 
B FIELD. ' ANnnannann FIFOF3F4 
COMPARISON ann unchanged | 
OVERFLOW nan unchanged 


EXAMPLE (2) Justify Data Field 
OP AFBF A B 


13 0002, A FIELD CUND, A FIELD+4(UN) 


BEFORE — AFTER 
A FIELD 1605 nnonnnnn 000000001605 


COMPARISON nnn unchanged 
OVERFLOW. nan unchanged 


——-Burroughs Prior Written Consent Required For disclosure Of This Data-- 


EURRCUGHS CORPORATION tenner n nnn nnn n= 4+ 1997 «5790 


SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT | WV SERIES INSTRUCTION SET 
| 
eee eee cee ee ee cee oe oe we ee oe a ee ee ee oe © oe ee ee ee eee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 211 
14.7 MOVE REPEAT (MVR) /0P=14 
Format 
frome n fee n pommn fe ween eter teceseenen} 
| oP { AF { BF | A H B 1 


oP = 14 


AF = Length of the “A™ field. A value of "00" is equal to 
@ tength of 100 units (digits oar characters as 
specified by the "A" address controller). AF may be 
indirect or may indicate that the A-syllable is a 
literal. 


BF = Number of repetitions. A value of "00" is equal to 
100 repetitions. BF may be indirect. 


A = Address of the source field. Address may be indexed, 
indirect or extended. The final address controller 
data type should specify UN or UA. An SN data type 
will be treated as UN. 


B = Address of the destination fieid. Address may be 
indexed, indirect or extended. The finat address 
controtler data type should specify UN or UA. An SN 
data type will be treated as UN. 


' Function 


The Move Repeat instruction moves AF number of digits or 
characters, depenaing on the address controllers, from the 
"A" field to the "B" field such that there are 68F 
consecutive ccpies of the result in the "8B" field. 


When both address controllers specify 8-bit format (UA), 
move each character. 


When both address controllers specify unsignea 4-bit 
format (UN), move each digit. 


--Burroughs Prior Written Consent Required for Disclosure Of This Data-- 


BURROUGHS CORPORATION eres cee sees cere ee werent 1997 5390 


SYSTEM DEVELOPMENT GROUP | | 
PASADENA PLANT . | W SERIES INSTRUCTION SET 
oS 
th ee nn a nn nr rrr eee 
COMPANY CONFIDENTIAL | SYSTEM DESZGN SPECIFICATION REV. A PAGE 212 
14.7 MOVE REPEAT (MVR)/OP=14 (Continued) 


When the “A™ and “8" address controllers specify UA and 
UN,. respectively, only. move the tow order digit of each 
character in the source data field to the destination data 
field. 


When the "A" and “"B" address controllers specify UN = and 
UA, respectively, move each digit and set the zone Chigh 
order digit) digit of the character in the destination 
data field to the standard EBCDIC numeric subset code (F). 


Comparison Flags 


The Comparison Flags are unchanged. 


Overlap 


22 Re ay aD a DD 


"A" and “B™ may totally overlap or may have satching 
type-address overlap (see 4.9.4). 


Partial overlap of the “A™ and “8" fields other than 


matching type-address overlap, may produce iscompatibtle 
results. See mprennt® A- Compatibility Notes (A.15). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


we wm ew ew eww ew we ew oe 


BURRCUGHS CGRPORATION SS tre eS 
SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT l 


fa we ew oe ee es ee oe ww woe oe ww ee ee 


+ 1997 5390 
V SERIES INSTRUCTION SET 


COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A. PAGE 213 
94.7 MOVE REPEAT CMVR)/0P=14 (Continued) 
Examples. 


ne eww ae 


EXAMPLE (1) Repeat a 3 digit Numeric Field 
4 Times - 


OP AF BF A B 


14 03 04, A FIELD (UN), B FIELD (UN) 


BEFORE AFTER 
A FIELD 057. unchanged 
B FIELD nonnnnnnannnann 057057057057 
+ 
COMPARISON ann unchanged 
OVERFLOW nnn unchanged 


EXAMPLE (2) Repeat a 3 Character Alpha Field Twice 
a tn a Numeric Field 


OP AF BF A B 


14 03 02, A FIELD (UA), B FIELD CUN) 


BEFORE AFTER 

A FIELD D405 D6 D405D6 

B- FIELD mannan 456456 
- COMPARISON ann unchanged 
CVERFLOW nnn unchanged 


“~-Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


7 


BURROUGHS CORPCRATION es s— ee Ss eS SSeS er teas + 1997 5390 
SYSTEM DEVELOPMENT GROUP I . 
PASADENA PLANT { Ve SERIES INSTRUCTION SET 
| 
eee ae a ae ee ee ee we ee ee ee ee er oe ne owe ee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 214 
14.8 TRANSLATE (TRAN) /0P=15 
Format 
i op {| AFBF jf A 1 B ] Cc | 
ee ee ee o pom en ne $a 
OP = 15 
AFBF = Number of digits or characters to be translated. A 


value of "“O000" is equat toa length of 10,000 
units. AF or BF may be indirect. A titeratl flag 
will cause an Invalid Instruction fault CIEX = 21). 
See Appendix A - Compatibility Notes (A.14.1). 


he Address of the source fieid to be translated. The 
address. may be indexed, indirect or extended. The 
final address controtler data type may be UN, SN or 

UAL. : 


B = Address of the translate table. Address may be 
‘indexed, indirect or extended. The final address 
controller data type is ignored. Some processors 
have some restrictions on this address. See 
Appendix A - Compatibility Notes (A.14.4). 


C = Address of the destination field. The address may 
be indexed, indirect or extended. The final 
address. controller must be UA or UN. Use of SN 
data type witl cause an Invalid Instruction fault 
CIEX = 03). See Appendix A —- Compatibility Notes 
CAL14.2). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


i ie i eo a 


| 
BURROUGHS CORPORATION forse secs s ss 3 2 oso SSss=e=<t 1997 5390 
SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT | V SERIES INSTRUCTION SET 


| 
$e er ee we oo oe ee ow ww wn we ew owe ewe 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A. PAGE 215 
14.8 TRANSLATE (TRN)/OP=15 (Continued) 
Function 


The Translate instruction substitutes a character from the 
translate table in the "“8" fieid for each digit or 
character in the source ("A") field and moves the 
substituted character or the tow order digit of that 
character to the destination ("€") fieid. 


If the "A* field*s data type is UN or SN, assume a EBCDIC 
numeric subset zone (fF) before translation. If SN, the 
first digit (sign) is ignored. 


If the final "C" address controlter data type is UN, store 
only the digit portion of each translated character. 


Each “A™ field character itself is used to calculate an 
offset to the "8" address. The character found at "8" + 
offset is substituted for the “A field character and 
moved to the "C™" field. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


gre eweem ew aeeraeee 


| : [ra 
BURROUGHS CORPORATION $-------------------------+ 1997 5390 


SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT | WV SERIES INSTRUCTION SET 
| 
foe nw SP I ED AD ED EP SP EE ED ED EP ED OE ED OF OSE BOSD ODBOBOVEA® 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 216 
14.8 TRANSLATE (CTRN)/0P=15 (Continued) 


The offset can be calculated by mapping the bits of the 
“A" field character to form a 3 digit number as shown in 
Figure 14.8-1. 


Figure 14.8-1 Offset Catculation 


: ; 8 bits 
"A" field characters teomtere tenn tenet teen tenn tenn tenant 
ee fbatbbpe tad! betfigth i 

ewan Heme perme feet Heme te nm tonne toe t 


fot ft | bed 2] 


ee ee ee oe 

foes" if | ae 

ae ee as | a a> ¢ i | 

rot 4 *--, | ! . I | 
3 digit offset: | j 1 { i | | | 
amen temn tenn teat teem tenn tenn tenn t tone teen ten tet 
~bObatbtctLloaotdtlelftlLiatgth=jo f 


Ex. "A" field character “"$" (5B) produces an offset 
of 266. 


A tabulation of offsets for alt possibte characters is 
shown in Figure 14.8-2.. 


“*-Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CORPORATION piceyeeeccsseescue eee: “F997 S596 
SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT | V SERIES INSTRUCTION SET 
| 
Pete eo St aa Se ee a Oe ee ee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 217 
14.8 TRANSLATE CTRN)/O0P=15 (Continued) 


Figure 14.82 Offset Tabulation 


Poewe $ mee fee nf eee tee $--~4---+--- gree teen $e fee fe oe fen fee foe < foo + 
Itsom>p OF T7123 (49357161 718! ot altlesplicyoiypetr i 
peeeee Of UW ib, Ad 1 tf J 1 ¢ ¢ ft Uf | 
IMse | of re es es | | ee | | 


$e men Fen fan ae fan fen wm Faw ow $n = Hon to nm Fen Fenn fon an Hon an fe nn ton Fan tt 
1 GQ {0001002{0041006/010]012] 091430161020] 022) 0241026] 030] 032]0341 036] 
$ mm $ ae Fen Fen Fenn fam on fa nt an pn nan t em fen har we pen an tan = Hon tent 


[1 104010421044104610501652 10541056 | 060] 0621064) 0661|070j072 [0741076] 


ee me a we fh eh ae we fae we we fe wm ef ee fe fe ff ee Fm fw nw foe foewn fewn porn y 


1 2. $100§102]104] 106111011121 114191161120) 12241241126) 136)132)134)136] 


ce ee en See Srey Sey Senne eS ee fe! Se! fo ee See oe ee | 


13 $140314219449146]150]152]1541156]16011621164)1661]170317211741176] 


$m nt en pn $a pn pn pn fp en fe Hae fe fan an Fann fen nfo = Fan tet 
| 4 1200)202]2041206)210)212]214]216] 220] 222] 224] 226) 230) 2321234] 236] 
Fe $n fae Fane Fen me Hane $a a $n he han ame $2 a hn an fn $n a $a ne tent 
15 1260124621244 12461250{ 252] 254[256] 260] 262| 2641266] 27012721274| 276] 


$e n nm fame Joeman Homa $2 a fn an pan ot 2 $n fn tt one fae Fern an fa pawn fee nt a + 
| 6 130013021304 13061310)31213214 13161320] 3221324] 3264330 1332 13341336] 
fem at an pen pn $a nm $n ao fan a pa fan Fan pn fe a fee fan toe Fem tt 
[1 7 1[3401342[34461346135601352[/3541356] 360] 36213641] 3661370137213741376] 
a am hmm fan faa = $n fh ah a a pa fen tg oe Fawn Gon on pen few n fon = town te--+ 
18 |400[402] 404] 406]41014121414[416]420]422]424)426)/430 1432 [4341436] 
hme re Fame Fan fe fam fan han am fp oe fn wm Fen am f ew Henn fawn = $a nn fom fone teen t 
19 [44014421444 ]4461450] 452] 4541456] 460] 462] 464] 466] 47014721474) 476] 
$n oa $e $e $a $e = $n = $a a $a $a a th tn $e an = $n Fn = $a tt ot 


1 A 15001502] 504150615101512{51415161526] 5221524] 5261 530153215341536] 
oe ee ee eae eis as a ae es en See oe eS ae Se Sen sre | 
18 [54015421544)54645501552)5541556]560]5621564)56615704572 [5741576] 
Ge ae sf ee f ee fee fe we fe we} ee wf wep ee ee fe fe fae fer ee Fame foe — + 
1 ¢ |6001602]604] 606] 6101612[ 61416161620] 6221624] 626] 630163216341 636] 
a ee f ee fe we fp re wm Fae fae wm far nf ee we fae Few fw we fen Few efown few e fee foment 


1D 164016421644 {646]650 16521654 16561660] 6621 664| 666] 67016721674] 676 | 


, ee os ee ee ie Soe a a. ee ee a ee nee Se ee Se Seer 3 


1 e& §700]7021704] 706]710] 712] 7141716) 720] 722] 724] 726] 7301 732173417361 

ew a fh a fh ae fe $a em pa a ae a a $n ae fp ff an fe a a fan Fan we Haw = Ht 

{ F (74017421 74417461750] 752] 754175614 760! 762] 764] 7661770177217741776 | 

$e et on fn fan f or an fp a a en a fp en fan an fan a fen Fae nw fen Few e few n Fone $-- = + 

Note: MSD, LSD is the “A" field character. The 
corresponding tabulation entry is the offset. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


mw wowoee wow ooe 


| 
BURROUGHS. CORPORATION i at aa aaa + 1997 5390 
SYSTEM DEVELCPMENT GROUP | 


PASADENA PLANT | Ve SERIES INSTRUCTION SET 
| 
ta + +--+ - + + + + + ++ 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 218 
14.8 TRANSLATE CTRN) /OP=15 (Continued) 


Overflow/Comparison Flags 


The Overflow and Comparison Flags are not changed by this 
instruction. 


Overlap 


—_—ew weer a 


If the "A" and “C" data types are both UA or both UN, the 
"A" and “C" fields may totally overlap. ALL other forms 
of overlap may produce incompatible resuits. See Appendix 
A > Compatibility Notes (A.14.3). 


Examples 


EXAMPLE (1) Translate 1 Character 


OP AF BF A B Cc 
15. 00 O1 A FIELD (CUA) 8 FIELD C FIELD CUA) 
BEFORE . AFTER 
A FIELD C6 Cé 
B ADRS+614 7¢ 7c 
Cc FIELD nn : 7C¢ 
COMPARISON. nnn unchanged 
OVERFLOW onan unchanged 


--Burroughs Prior Written Consent Required for Disclosure Of This Data-- 


BURROLGHS CORPORATION terse SSeS See esse 1997 5396 
SYSTEM DEVELOPMENT GROUP j : 
PASADENA PLANT J] Ve SERIES INSTRUCTION SET 
| 
. pow cee e ene = oe wow eee we oe we eee oe owe oe eee we 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 219 
14.9 EDIT (CEDT)/0P=49 

Forsrat 

$e anf a an f a a pn nn fn ef ee nt 

| op { AF | BF | A [ B | c | 

$a pe ef ee fee wo ee = fa nn nn we Jan en oe et 

OP = 49 

AF = Not used as “A"™ field length. AF may be indirect or 


may indicate that the A-syllabie is a Literal. 


BF = Number of eight bit edit-operators and in tine 
Literals in the “S-field”. <A value of "00" is equal 
to a length of 100 characters. BF may be indirect. 


A = Address of the source field to be edited. Address may 
be indexed, indirect or extended. The address 
controller data type may be UN, SN , or UA. 


B = Address of the edit~operator field. Address may be 
indexed, indirect or extended. The final address 
controller data type is ignored and treated as UA. 

C = Address of the destination field. Address may be 
indexed, indirect or. extended. The final address 
controller data type must be UN or UA. Use of SN data 
type will cause an Invalid Instruction faulit 
CIEX = 03). See Appendix A —- Compatibility Notes 
CA. 73.1). 


Funct ion 


’ The Edit instruction moves digits or characters (depending 
on the “A address controtler) from the “A" fietd to the 
“c™ field under control of the edit-operators in the "B" 
field. Characters may be moved, inserted or deleted 
according toa the edit-operators, Data movement and 
editing are stopped by the exhaustion of edit-operators in 
the "B”" field. 


Unconditionally reset the Overflow Flag. 
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The source or “"A" field is considered positive for 
unsigned numeric (CUN) format. For unsigned alpha (UA), 
the sost significant digit of the most significant 
character is interpreted as the sign. For signed numeric 
CSN}, the most significant digit of the field is the sign 
(which is otherwise ignored). 


If the "C" address controller is other than UA, only 
insert the low order digit of each character in the edit 


table into the destination data field. Therefore, 
whenever a blank (40) is. specified, a zero will be 
inserted. 


The edit instruction uses an edit table that is located in 
wemory Locations 48-63 relative to Base #0. This table may 
be initialized to. any desired set of insertion characters. 


The edit-operator fietd consists of a string of two-digit 
instructions. Each instruction is of the format MAv. The 
"ma" digit is the. operation code portion of the 
edit-operator. The *Av™ digit is the variant position of 
the edit-operator. The various edit-operators are 
summarized in Figure 14.9-1 which is. followed by a more 
detailed description. 
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Figure 14.9-1 Edit-Operators 


Gem e wwe cow ewe eee eee ee} ees we ne ee oe ee ee ee Oe ee ee ew een enw eee eee + 


| INSTRUCTION | VARIANT | 
$-<—-+ nw ie ft en a a a nn er rt ee en errs + 
| NAME | Av | ACTION I 
$ret on ne er renee foe one n eo te we nn neem oe re ee eee ee -+ 
| O | MOVE DIGIT | O thru 9 | T<2= 1 (SIGNIFICANCE). | 
| 1 } { MOVE Av + 1 DIGITS I 
$e fae a ewe wwe we oe} eee ew ewe $ or ee ee ee em n se eee ee eoronot 
1} 1 | MOVE CHARACTERS | O thru 9 | T<== 1 (SIGNIFICANCE) | 
| { I [| MOVE Av + 1 CHARACTERS | 
fe fw re ee ee on en ne en oe fe er mn enn ee eee eer nnt 
| 2 | MOVE SUPPRESS | Othru 9 | IF T= 1, M <== 0 l 
| | | | | IF ¥ = GO, READ EACH A-DIGIT, THEN] 
| 1. | | IF A-OIGIT=0/, M <== 0 
i | ] | If A-DIGIT=0, THEN | 
I | | | If @ = 0, INSERT 6LANK | 
| | I i IF @ = 1, INSERT TABLE ENTRY 2] 
fr wn fo a en ow ow wf a a a ef er Se rn ee nn ee serena t 
1 3-f INSERT t 0-7 |] INSERT TABLE ENTRY 0 - 7 I 
1 ] UNCONDITIONALLY |} 8 ] IF A = +, INSERT TABLE ENTRY O { 
I I ! | IF A = -, INSERT TABLE ENTRY 1 | 
| | j 9 ] IF A = +, INSERT BLANK | 
1 H I | IF A = -, INSERT TABLE ENTRY 1 1 
ee | | A | IF A = +, INSERT TABLE ENTRY O | 
] 1 i | IS A = -, INSERT BLANK i 
| | I B } INSERT NEXT B CHARACTER | 
fe fe rr ne toe nnn = $orwerer-- = ee en rw we rn = = + 
1 4 | INSERT ON PLUS jf 0-86 |] IF A= +, M <== I 
| I l | If A = -, THEN | 
| 1 I { IF @ = O, INSERT BLANK | 
I 1 { | IF @ = 1, INSERT TABLE ENTRY 2 | 
er ae af { If Av = B, SKIP NEXT B CHAR. 1 
Se owe cee == $e em owen ew wenn terre Oe ae ee ee Oe ee ee} 
15 | INSERT ON MINUS | 0-8 | IF A= -, BM <== 3 | 
| fiz: 1 | IF A = +, THEN | 
| i | 1 IF @ = 0, INSERT BLANK 1 
] | 1 | IF @ = 1, INSERT TABLE ENTRY 2 | 
j | 1 | IF Av = B, SKIP NEXT B CHAR. ] 
$ wee $e ee oe ee teow e ene == $e wre wen oe ee oe ee ee ee ee + 
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$e ne er em ere f 9 nn on we oe ent 
1. INSTRUCTION | VARLANT | 
St ee me fo ee ee ee fee wee a ewe ne wenn ee ee i ee eee ef 
ae | NAME i - Ay } ACTION . { 
Fe re he ef a ef a ee wo er ee ew nw ew eee wow es + 
1 6 1 INSERT SUPPRESS | O- 8B | IF T= 1, & <== 
}.. [| IF tT = O, THEN 
j ; [ IF @ = 0, INSERT BLANK 
Presse |. If @ = 1, INSERT TABLE ENTRY 2 
a _ p.. TF Av = B, SKIP NEXT B CHAR. 
tt et a een fan were om eee } rt re ene women 
7 


INSERT FLOAT {| O-8 | IF T = 1, MOVE ONE DIGIT 
| IF Av = B, SKIP NEXT B CHAR... 
IF T = 0, READ ONE A-DIGIT, THEN 
IF A-DIGIT=O/, THEN, T <== 1, 
OF Aw = 0 — 7, THEN 
INSERT TABLE ENTRY O - 7 
MOVE ONE DIGIT 
IF Av = 8 * A= +, THEN 
INSERT TABLE ENTRY 0, 
MOVE ONE DIGIT 
IF Av = 8 * A = —, THEN 
INSERT TABLE ENTRY 1, 
MOVE ONE DIGIT 
IF Av.= 9 * A = +, THEN 
INSERT BLANK, 
MOVE ONE DIGIT 
IF Av= 9 * A= =, THEN 
INSERT TABLE ENTRY 1, 
MOVE ONE DIGIT 
‘IF Av = A * A= #, THEN 
INSERT TABLE ENTRY O, 
MOVE ONE DIGIT 
IF Av = A * A= -, THEN 
INSERT BLANK, 
MOVE ONE DIGIT 
IF Av = B, THEN. 
INSERT NEXT B CHAR 
MOVE ONE DIGIT 
IF A-DIGIT =0, THEN 
IF @ = 0, INSERT BLANK, 
IF @ = 1, INSERT TABLE ENTRY 2] 
IF Av ='B, SKIP NEXT 8 CHAR. | 


et a er ew en wwe mew ew women = $+ 


ae eee NE SEY emety SEER SED SEED eats iets Minton cn cima GENO comets en ee eoeeey mE meme GE evens come aenem SU mums comnts Gums ee cies fis teats one! tee deen ants 
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| 
! 
I 
l 
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| 
| 
{ 
| 
| 
I 
| 
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| 
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I 
J 
1 
1 
| 
+ 


ee ef oe ee re fe ee re eee 
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pt nw a a mf en a en en ene eoant 
1 INSTRUCTION l VARIANT | 
$ eee tae ewe en ne een $e er ee fp a ow re rr nn rt nnn t 
ie | NAME H Av | ACTION I 
fre me ie a a er we fa en ee fn en oe ee ree essesss + 
1 8 | END FLOAT | 0-8 | IF tT = 1, THEN | 
| | i J IF Av = B/, NO OPERATION | 
1 1 l i IF Av = B, SKIP NEXT B CHAR. | 
| | I | tf F = 0, M <== | 
fae a fp ee ww oe a ef rn a re fe rn ee ee eee ee eee snnnre +t 
1 9 | CONTROL ] 0 | T <== 0 | 
| | L 1 | T <== 1 | 
| | | 2 [ @ <== a/ | 
| | | 3 ] SKIP A DIGIT/CHARACTER i 
foe = peewee wee we ee wwe fe we me ee em fo er er ee ee ee mmm nw nn ener + 


“"T™ denotes a Flag that is set to zero initiatily and is 
set to a one (significance) if a digit or character is 
moved from the source data field to the destination data 
field or if the CONTROL edit-op (MAv/=/91) is executed. If 
"T" is equal to one, zero suppression will be inhibited. 


“@Q" denotes a Flag that is set to zero initially. It is 


set to a one with the Control edit-op (MAv = 92) if a 
“check protect" or other character is to be repeated. 
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M = 0, MOVE DIGIT CAv = 0-9): 
Set “"T* to one (significance). 


When the "A" and “C* address controllers both specify 
4—bit format (UN or SN), move “Av"+1 digits from the 
source data field to the destination data field. 


wher the "A™ and “C" address controllers both specify 
8-bit format CUA), move the numeric portion of “Av"+1 
characters in the source data field to the destination 
data field and set the zone digit. to the EBCDIC 
numeric. subset code (Ff). . 


When the "A" and "C" address controllers specify UA 
and UN. respectively, only move the numeric portion of 
“Av“ +1 characters in the source data field to the 
destination data field. . 


When the “A™ and “C™ address controllers specify (UN 
“or SN) and UA respectively, move “Av"+? digits in the 
source data field to the destination data field and 
set the zone digit Chigh order digit) of each 
character to be stored to the EBCDIC numeric subset 
code (F). 


® = 1, MOVE CHARACTER CAv = 0-9): 
Set “T* to one (significance). 
when the “A™ and "C* address controllers both specify 
44-bit format CUN or SN), move "Av"t1 digits from the 
.. source data field to the destination data field. 
When the “A" and “C" address controllers both specify 
. 8-bit format (UA), aove “Av"+1 characters from the 


source data field, unchanged, to the destination data 
field. : a 
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When the "A" and “C" address controtiiers specify UA 
and UN respectively, only move the numeric portion of 
"av" #1 characters in the source data field to the 
destination data fieid.. 


-When the "A™ and "C™ address controllers specify (UN 
or SN) and UA respectively, move “Av"4+1 digits in the 
source data field to the destination data field and 
set the zone digit (high order digit) of each caracter 
to be stored to the EBCDIC numeric. subset code (F). 


M = 2, MOVE SUPPRESS (Av = 0-9): 


If "T* equals one (significance), perform the 
operation move digit (M =0). 


If “T* equals zero and the first source digit (Cor the 
low order digit of the first character) has a value of 

. zero, and “"Q" equals zero, insert a blank (40) into 
the destination data field; if "Qa" equais one, insert 
the edit table value at Base #0+52 into the 
destination data field. "Av"t+1 indicates the number 
of digits/characters to be examined. 


If "T" equals zero and the first source digit (or the 
low order digit of the first character) has a value 
other than zero (significance), perform the operation 
Move Digit (M = 0). 
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M = 3, INSERT UNCONDITIONALLY CAv = 0-9, A, or B): 


If *"Av™ equais "0-7", insert a character from the edit 
table at Base #0+48+2Av into the destination data 
field. | 


If “Av™ equals "8" and the sign of the source data 
field is positive (+), insert the edit table entry at 
Base #0+48 into the destination data field. 


If “Av™ equals "8" and the sign of the source data 
field is negative (-), insert the edit table entry at 
- Base #0450 will be inserted into the destination data 


-If “Av"™ equals "9" and the sign of the source data 
field is positive (+), insert a blank (40) into the 
destination data field.. 


Tf "av" equals "9" and the sign of the source data 
field. is negative (-), insert the edit table entry at 
Base #0+50 into the destination data field. 


If “Av™ equals “A" and the sign of the source data 
field is positive (+), insert the edit table entry at 
‘Base #0+48 into the destination data field. 


If "Av" equals "A" and the sign of the source data 
field is negative (=), insert a blank (40) into the 
destination data field. 


If "Av" equals "B", insert the next character in the 
edit-op inte the destination data fietd. 
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M = 4, INSERT ON PLUS CAv = 0-9, A, or B): 


If the sign of the source data field is positive (+), 
perform the operation Insert Unconditionally (M = 3). 


If the sign of the source data field is negative (-) 
and “@" equals zero, insert a blank (40) into the 
destination data field. . 


If the sign of the source field is negative (-) and 
"Qa" equals one, insert the edit table entry at 
Base #0+52 into the destination data field. 


If the sign of the source field is negative (-) and if 
"Av™ equals “BW, skip the next character in the 
edit-op field. However, if there are no characters 
left to skip in the edit-op field, then cause an 
Invalid Instruction fautt (CIEX=07). 


Mm = 5, INSERT ON MINUS CAv = 0-9, A, or B): 


If the sign of the source data field is negative (=), 
perform the operation Insert Unconditionally (M = 3). 


If the sign of the source data field is positive (+) 
and "Q@" equals zero, insert a blank (40) into the 
destination data field. 


If the sign of the source data field is positive (+) 
and “"Q" equals one, insert the edit table entry at 
Base #0+52 into the destination data field. 


If the sign of the source data field is positive (+) 
and if "Av" equals “B"™, skip the next character in the 
edit-op field. However, if there are no characters 
teft to skip in the edit-op fieid, then cause an 
Invalid Instruction fault CIEX=07). 
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M = 6, INSERT SUPPRESS CAv = 0-9 A, or B): 


If "tT equals. one (significance), perform the 
opera don: Ensery Unconercvonatty (M = 3).. 


If "“T* equals zero and "a* equals zero, insert a blank 
€40) into the destination data fietd. 


If “T* equals zero and "“G@" equals. one, insert a 
Character from the edit table at Base #0452 into the 
destination data field. 


If “T* equals zero and “Av™ equals "8", skip the next 
character in the edit-op field. However, if there are 
no characters Left to skip in the edit-op field, then 
‘cause an Invalid Instruction fault (IEX=07).. 


M = 7, INSERT FLOAT (Av = 0-9, A, or B): 


If. “T* equals one. (significance), perfora the 
operation nove digit cm = 0, Av = 0). 


If. ype eaGete one (significance) and “Av"™ equals a 
“Bw, skip the next character in the in the edit-op 
field. However, if there are no. characters teft to 
skip in the edit-op. field, then cause an Invalid 
Instruction Fault. (IEX=07). 


If "Tt eauels zero and the. source digit CAC=SN or UN) 
or the low order digit of the source character (AC=UA) 
has a value of zero and “Q" equals zero, insert a 
blank (40) into the destination data field. If “qr 
equals a one, insert the edit tabte entry at 
Base #0+52 into the destination data field. 


if oye Squals zero and the source digit (AC=SN or. UN) 
or the low order digit of the source character (AC=UA) 
has a value of other than zero, perform the operation 
Insert Unconditionally (M = 3), set T to one and 
perform the operation Move Digit (M = 0, Av = 0). If 
Av = B, skip next character in edit-operator field. 
However, if there are no characters Left to skip in 
the edit-op field, then cause an Invalid Instruction 
fault CIEX=07). . 
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M = 8, END FLOAT (Av = 0-9,-A,. or B): 


If "T" equals one (significance) and "Av" is not equal 
to.a "B", no operation is. performed. 


If "T" equals one (significance) and “Av” equals a 
"p", skip the next character in the in the edit-op 


If "tT" equals zero, perform the operation Insert 
Unconditionaily (mM = 3). 


M = 9, CONTROL (Av = 0-3): 


This edit-operator performs a control function based 
en the variant (Av). 


_ Variant . Action. 


0 Set "T* to Zero 

1 Set "T" to One 

2 Complement “Q" 

3 Skip the Source Data Field Digit 
or Character 


Note: Use of undigits A-F for "M" or use of the values 
for "Av" not specified above will cause an Invalid 
Instrucrtion fault (CIEX = 07). See Appendix 
A - Compatibility Notes (A.13.2). 
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Overflow/Comparison Flags 


ee ewes ceoweenr Se wee@ee eee ew 


Set the Comparison Flags to HIGH if the numeric digits 
moved from the source data field are non-zero and the sign 
of the source field is interpreted as positive. 


Set the Comparison Flags to LOW if the numeric digits 
moved from the source data field are non-zero and the sign 
of the source field ts interpreted as negative. 


Set the Comparison flags to EQUAL if all the numericsam 
digits moved from the source data field are equal to zero 
or if no character or digit is moved from the source data 


Reset the Overflow flag. 


Overlap 


nee ae 


Overlap of the “A", “B", or “C" fields in any manner may 
produce incompatible results, See Appendix 
A - Compatibility Notes (A.13.3). 
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Examples 
EXAMPLE (1) Edit 
OP AF BF A 8 c 
49 G0 01, A FIELD (UA), B FIELD CUA), C FIELD (UA) 
A FIELD c1c2c3 
B FIELD 02 
C FIELD CAFTER) FIF2F3 
COMPARISON CAFTER) HIGH 
EXAMPLE (2) Edit: 
oP AF BF A B c 
49 00 22, A FIELD (SN), B FIELD (UA), C FIELD CUA) 
A FIELD co 01 30 59 
6 FIELD 4B 07 48 C1 48 EB 37 92 75 64 75 


TABLEC48-62) 


C FIELD CAFTER) 


Note: b = Blank 


COMPARISON CAFTER) 


75 75 85 93 33 01 92 5B C3 5B D9 
4— 60 SC 4B 68 5B FO 40 
+ - * °' $ 0 db 


° ’ 
D7 C4 €8 40 Sc Sc SC 58 FI F3 48 FS FO 40 40 
P A YY b ® *®* *©* $ 4 3 «2 5- 


9 b ob 


HIGH 
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15.1 SCAN. TO DELIMITER - EQUAL (SDE) /0P=16 
Format 
pa eh ee ay eg 
| op | AF | BF I A. ] 8 1 


$n fame fe ee fae wn we ne fe ee ent 
OP.= 16 


AF = Length of the “A™ field. A value of "00" is equal to 
-@ length of 100 units (digits or characters as 
specified by the "A" address controller). AF may be 
indirect or may indicate that the A-syllable is a 
literat. le oage 4 , = 


BF = Length of the “8 fietd. A vaiue of "00" is equal to 

a length of 100 units (digits or ‘characters as 
specified by the “B™ adcress controlier). BF may be 
andirect. v: 


A = Address of the delimiter List field. Address may be 

, indexed, indirect or extended. The final address 
controlter data type may be UN, SN, or UA. An SN 
controller is treated as UN Ceg. 7SN = 7UN). 


B = Address of the data field to be scanned. Address may 
be indexed, indirect or extended. The final address 
controller data type may be UN, SN, or UA. An SN 
controller ts treated as UN Ceg. 75N = 7UN). 


--Burroughs Prior Written Consent Required for Disclosure Of This Data-- 


Pa ye 


| 
BURRGUGHS CORPORATION tS SSS Ss ss erst 1997 53390 


SYSTEM DEVELOPMENT GROUP ] 
PASADENA PLANT J) V SERIES INSTRUCTION SET 
| ; 
fam weer ee eww wee we ewe ewe ewewaweawwae se ease eae we wee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 233 
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Function 


The Scan to Delimiter~Equal instruction scans the "B”™ 
field for a character equal to one of the delimiter 
characters. from the “A™ field. 


The first "8" field character ts compared to each 
delimiter ("A") field character until a match is found. If 
no match is found, the next "B" field character is 
compared. to each delimiter. Continue this process until a 
matching delimiter is found or unti#t the "B" field is 
exhausted. : 


Note: If a numeric data type (C(UN/SN) is specified in 

either field, add the EBCDIC zone digit "F" to each 

digit to form the character for use in the 
comparison. 


This instruction stores the number of characters in the 
“B* data field PRECEDING the equal character into memory 
Locations 38-39, relative to Base #40 (accessible with 
indirect field length). However, if no equai character is 
found, store the field Length of the data field minus one 
(BF - 1). 


Comparison Flags 


2 ee ee ee ee 


Set the Comparison Flags to HIGH, if no characters Cin the 
“g" fFeld) were found to be equal to any delimiter (in the 
"A™ field), LOW if the first character was equal to any 
delimiter and EQUAL if any character but the. first was 
equal to any delimiter. : 


Overlap 


There are no overiap restrictions for this instruction. 


| 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CORPORATION ts— css —SS3 $$ SS + 33S S-=—'t 1997 5390 
SYSTEM DEVELOPMENT GROUP l 
PASADENA PLANT 1 V SERIES INSTRUCTION SET 
en eee ce ca ce ee ce ae ee ae ee oe ree ee ew a Oe oe ae we oe a es ee ee ee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 234 
15.7 SCAN TO DELIMITER —- EQUAL CSO0E) /0P=16 CCont inued). 
Examples 


EXAMPLE (1) Scan Delimiter-Equal, First digit Equal 
OP AF BF bk © oe 2 8 


16 01 04, A FIELD CUN), B FIELD (UA) 


BEFORE AFTER 
A FIELD 1 unchanged 
B. FIELD ; FIC8C 409 unchanged 
0060038 ; an oa 


- COMPARISON nnn LOW 


EXAMPLE (2) Scan Delimiter-Equal, Other Than First 
: ' d?git equat 


OP AF BF A. B 


T6 G1 04, A FIELD CUA), B FIELD (CUA) 


BEFORE AFTER 
A FIELD Ev unchanged 
B FIELD . CIC2ZE7FS unchanged 
0000038 ; an 02 
COMPARISON - tin ~ EQUAL 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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BURROUGHS CORPORATION $m ee nn nn nn nr nee + 1997 5390 
SYSTEM DEVELOPMENT GROUP | 
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| 
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COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 235 
15.2 SCAN TO DELIMITER - UNEQUAL (SDU)/0P=17 
Forsrat. 
$e ent Hen } an ee ee nn femme enon —t 
} op | AF | BF | A | B | 
Pr rn Fm nn fone toe ew eee Fee 
oP = 17 


AF = Length of the "A" field. A value of “00" is equal to 
a tength of 100 units (digits or characters as 
specified by the "A" address controtler). AF may be 
indirect or may indicate that the A-syllable is a 
literal. 


BF = Length of the “B" field. A vadiue of “00” is equal to 
a tength of 100 units (digits or characters as 
specified by the "8" adaress controller). BF may be 
indirect. 


A = Address of the delimiter List field. Address may be 
indexed, indirect or extended. The final address 
controller data type may be UN, SN, or UA. An SN 
controller is treated as UN Ceg. 7SN = 7UN). 


8 = Address of the data field to be scanned. Address may 
be indexed,. indirect or extended. The final address 
controller data type may be UN, SN, or UA. An SN 
controller is treated as UN Ceg. 7SN = 7UN). 


' Function 


ae a a ee a 


The Scan to Delimiter-Unequal instruction scans the “B" 
field for a character not equal to any of the deliniter 
. Characters from the "A" field. 


The first "B* fietd character is compared to each 
delimiter ("A") field character until a match is found. If 
@match is found, the next “B" field character is compared 
to each delimiter. Continue this process until no matching 
delimiter is found for a given “B" field character or 
until the "B" field is exhausted. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 236 
15.2 SCAN TO DELIMITER - UNEQUAL (SDU)/OP=17 (Continued) 


Note: If a numeric data type CUN/SN) (is. specified in 

either field, add the EBCDIC zone digit “F™ to each 

digit to form the character for use in the 
comparison. Ae ee 


This instruction stores the number of characters in the 
data fieid PRECEDING the equal character in memory 
locations 38-39, relative to Base #0 (Caccessible with 
- tndérect field Length). However, if no unequal character 
- ts found, store the field Length of the data field minus 
one (BF - 1). 


Comparison Flags 


- 


2 ae a A 


Set the Comparison Flags to HIGH if all the characters in 
the data field ("B") are equal to the characters in the 
- delimiter List ("A"), LOW if the first character was not 
equal to any of the delimiters and EQUAL if some other 
character ts unequal. . 


Overtap 


There are no overlap restrictions for this instruction. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 237 
15.2 SCAN TO DELIMITER ~- UNEQUAL (SDU)/0P=17 (Continued) 
Examples. 


EXAMPLE (1) Scan Delimiter-Unequal, First digit 
Unequal 


OP AF BF A B 


— es wee owe —_ = 


17 03 04, A FIELO CUN), B FIELD CUN) 


BEFORE : AFTER 
A FIELD 123 unchanged 
B FIELD 6123 unchanged 
0006038 nn 00 
COMPARISON nan LOW 


EXAMPLE (2) Scan Deliaiter-Unequal, Other Than First 
digit Unequal 


OP AF BF A B 


17 03 04, A FIELD CUA), B FIELD CUA) . 


BEFORE AFTER 

A FIELD cice2c3 unchanged 

B FIELD C1c2c3ca4 unchanged 
a « G000038 nna _ 03 
COMPARISON ann EQUAL 


—--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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5.3 SCAN TO DELIMITER - ZONE EQUAL (SZE)/0P=18 
Format 
$n $e $$ pn ne 
| op | AF i BF | A 1 B 1 
$e wen fen $f pe a 
OP = 18 


AF = Length of the "A™ field. A vatue of "00" is equal to 

we @& “ength of 100 units (digits or characters as 
specified by the “"A™ address controller). AF may be 
indirect or may indicate that the A-syllable is a 
Literal. 


BF = Length of the “B" field. A value of "00" is equal to 
a length of 100 units (digits or characters as 
specified by the "8" address controller). BF may be 
indirect. 


A = Address of the delimiter List field. Address may be 
indexed, indirect or extended. The final address 
controller data type may be UN, SN, or MUA. An SN 
controller is treated as UN (eg. 7SN = 7UN). 


“8 = Address of the data field to be scanned. Address may 
be indexed, indirect or extended. The final address 
controller.data type may be UN, SN, or UA. An SN 
controtler is treated as UN (eg. 7SN = 7UN). 


Function 


the Scan to dDelimiter-Zone Equal instruction scans the 
_characters. of the “BW field for a character whose zone 
digit is equal to the zone digit of any of the delimiter 
characters from the "A" field. 


The zone digit of the first "8" field character is 
compared to the zone digit of each delimiter (“A") field 
character until a match is found. If no match is found, 
the next "8B" field character's zone is compared to each 
delimiter's zone. Continue this process until a matching 
delimiter"s zone is. found or until the "8B" field is 
exhausted... . 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


peewee owe ewe nww 


| 
BURROUGHS CORPORATION a a a aa ath et 1997 $390 


SYSTEM DEVELOPMENT GROUP | 


PASADENA PLANT | V SERIES INSTRUCTION SET 
{ 
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15.3 SCAN. TO DELIMITER ~ ZONE EQUAL {(SZE)/0P=18 (Continued) 


Note: If a numeric data type CUN/SN) is. specified in 
either field, the EBSCDIC zone digit “F™ is used in 
the comparison. 


This instruction stores the number of characters in the 

. data field PRECEDING the zone-equal character in memory 
Locattons 38-39, relative to Base #6 (accessible with 
indirect field length). However, if no zone-equal 
character is found, store the field length of the data 
field minus one (BF - 1). 


Comparison Flags 


seen wees Se ee ewe ee 


Set the Comparison Flags to HIGH if none of the zones of 
any of the data field characters are equal to the zone 
portion of any delimiter List character, LOW if the zone 
of the first data field character is equal to the zone of 
any detisiter field character, and EQUAL if the zone of 
any character but the first were equal. 


Overlap 


There are no overlap restrictions for this instruction. 


--Burroughs Pricr Written Consent Required For Disclosure Of This Data-- 
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COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 240 


F523 SCAN TO DELIMITER —- ZONE EQUAL CSZE)/0P=18 (Continued) 


Examples 


amie. 


EXAMPLE (1) Scan Delimiter-Zone Equal, First Zone 


Equal . 
OP AF BF A B 
PBS O2 03, A FIELD CUA), & FIELD CUA) 
= - BEFORE =——sOATER 
A FIELD CIo1 unchanged 
- B FIELD | D2E6C1 unchanged 
— 6000038 nn 00 
COMPARISON - nnn Low 


EXAMPLE (2) Scan Delimiter-Zone Equal, Other Than 
First Zone Equai 


OP AF BF =A BR 


owe we. we ae awe 


78 02 04, A FEELD CUA), B FIELD CUA) | 


BEFORE AFTER 

 &® FIELD rhe 2 c10t unchanged 

a aa  B FIELD - E6D2CTD4 unchanged 
GLA ee oo. 2. OOO0058.... wee AR ne wee OF. 


COMPARISON ann EQUAL 


=-Burroughs Prior Written Consent Required for Disclosure Of This Data-- 
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COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 241 
15.3 SCAN TO DELIMITER - ZONE EQUAL (SZE)/0P=18 (Continued) 


EXAMPLE (3) Scan Delimiter-Zone equal, No Zones Equal 


OP AF BF A B 


18 04 04, A FIELD (UA), B FIELD (CUA) 


BEFORE AFTER 
A FIELD £160C101 unchanged 
8 FIELD EGETESES unchanged 
; 0000038 an 03 


COMPARISON non HIGH 


--Burroughs Prior Written Consent Reauired For Disclosure Of This Data-- 
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15.4 SCAN TO DELIMITER — ZONE UNEQUAL (SZU)/0P=19 

Format 
$e een pono pen $e ft 
j oP | -AF | BF | A 1 8B \ 
do af a pa pn nf ee et 
op = 19 


AF = Length of the “A” field. A vatue of “00" is equal to 
@ tength of 100 units. (digits or characters as 
specified by the "A" address controtier). AF may be 
indirect or may indicate that the A-syllable is a 
literal. ‘ 

BF = Length of the "8" field. A value of “00" is equal to 
a length cf 100 units. (digits or characters as 
specified by the "B" address controller). BF may be 

indirect. : 


‘& = Address of the delimiter List field. Address may be 

'- Gndexed, indirect or extended. The final address 

controller data type may be UN, SN, or UA. An SN 
controtler is treated as UN (eg. 7SN = 7UN). 


B = Address of the data field to be scanned. Address may 
be indexed, indirect or extended. The final address 
controller data type may be UN, SN, or UA. An SN 
controller is treated as UN (eg. 7SN = 7UN). 


Function 


—_ <a ae an oe ee 


The Scan to Delimiter-Zone Unequal instruction scans the 

. Characters of the “B". field for a character whose zone 
digit is NOT equal to the zone digit of any of the 
delimiter characters from the "A fieid. 


The zone digit .of the first “B" field character is 
compared to the zone digit of each delimeter ("A") field 
character until a match is found. If a match is found, 
the next "B" field character's zone is compared to each 
delimiter's zone. Continue this process until no matching 
delimiter's zone. is found for a given “8" field 
character's zone or until the “8" field is exhausted. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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15.4 SCAN TO DELIMITER - ZONE UNEQUAL (SZU)/0P=19 (Continued) 


Note: If anumeric data type CUN/SN) is specified in 
either field, the EBCDIC zone digit "F* is used in 
the comparison. 


This instruction stores the number of characters in the 
data field PRECEDING the zone-unequal character in memory 


tecations 38-39, relative to Base #0 (accessible with 


indirect field length). However, if no zone-unequal 
character is found, store the field tength of the data 
field minus one (BF ~- 1). 


Comparison: Flags 


Set the Comparison Flags to HIGH if every data field zone 
matches a delimiter character zone, LOW if the zone of the 


_first data field zone is not equal to the zone of any 


delimiter field character, and EQUAL if some zone, other 
than the first, in the data field is not equal to the zone 
of any delimiter tist character. : 


- Overlap 


‘There are no overlap restrictions for this instruction. 


--Burroughs Prior Written Consent Required For Disciosure Of This Data-- . 
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ASADENA PLANT | [| V SERIES INSTRUCTION SET 
I 
COnenie CONFIDENTIAL SYSTEN DESIGN SEECETCAT EON REV. A PAGE 244 
T5.4. SCAN TO DELIMITER ~ ZONE UNEQUAL CSZU)/0P=19 (Continued) 
Examples |. 


EXAMPLE (1) Scan belintitet-zone Uneaual, First Zone 
- Unequal 


OP AF BF OA B 


99 OF 04, A FIELD CUA), B FIELD CUA) 


BEFORE AFTER 
& FIELD ct unchanged 
8 FIELD DICICZE7 unchanged 
0000038 nan 60 


COMPARISON =n Low 


bios EXAMPLE ¢2) Scan ‘Delimiter-Zone Unequal, Other Than 
ee first Zone Unequal 
OP AF BF A > fe 


__— —_. wo _— = a a 


49 02 04, A FIELD (UA), 8 FIELD CUA) 


BEFORE AFTER 
A FIELD cit unchanged 
B FIELD CIC2E7C3 unchanged 
— 0000038 an 02 


COMPARISON — - nnn ~ EQUAL 


~-Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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15.4 SCAN TO DELIMITER — ZONE UNEQUAL C€SZU)/0P=19 (Continued) 


EXAMPLE. (3) Scan Deliwiter-Zone Unequai, No Zones 
Unequal : 


OP AF BF A 8 


19 02 04, A FIELD CUA), B FIELD (UA) 


BEFORE AFTER 
: A FIELD . c1p1 unchanged 
B FIELD C3C4D0406 unchanged 
0000038 nn 03 
COMPARISON ann HIGH 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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15.5 SEARCH CSEA)/0P=39 
Format . 
_f op | AF | BF ff A | a | c ] 
owe ow } Owe fee wes few wwe ee cee he ne ee ree om ce ae ae fee ee ee oe oe oe ow ee 
orp = 39 
= Number of units (digits or characters, depending on 


AF 
: the "A" address contralter) to be compared between 
the two data fields. A vatue of "00" is equal to a 
length of 100 units. AF may be indirect or may 
_indicate a Literal. . é 


BF = Number of units (digits or characters, depending on 
the “B" address controller) that the Table Entry (B) 
‘will be incremented between comparisons. A value of 
“GO" is equal to a length of 100 units. BF may be 

- indirect. ae ee 


A = Address of the key field. Address may be indexed, 

okt indirect or extended. The final address controllers 
specify the format for both the “"A* and "B*" fields 
and may be UN, SN or UA. 


B = Address of the first table entry. Address may be 
' indexed, indirect or extended. The data type is the 
Same as that specified for the key field (A). The 
final address controller bits determine the 
tncrementation between comparisons. The Base Indicant 
of the Table Entry (8B) and Table Limit €C) addresses 
must be the same. The processor will not check for 
.improper memory assignments. : 


B Address Controller Inerement in Digits 
oo (uN) - BF 
o1 CSN) BF 
10 CUA) 2x BF 


~~Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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COMPANY CONFIDENTIAL SYSTEM DESZGN SPECIFICATION REV. A PAGE 247 
15.5 SEARCH (SEA)/0P=39 (Continued) 


C = Address of the table Limit. Address may be indexed, 
indirect or extended. The final address controller 
bits specify the type of search to be performed. The 
Base Indicant of the Table Entry (B) and Table Limit 
CC) addresses must be the same. The processor will 
not check for improper memory assignments. 


C Address Controller Search Type 
OG CUN) . Search for Equal 
OT (SN) Search for Low 
VO CUA) Search for Lowest 
Function 


The Search instruction compares the key field (A) with the 
first Table Entry (B) in the manner prescribed by the “C” 
address controdler variants, then increments the Table 
Entry address by the amount specified by BF and the "6" 
address controller. This new Location is compared with 
the key fietd CA). Continue this operation of compare and 
increment until the searched for condition is found or 
when the Table Entry is equal to or greater than the Table 
Limit (C), except in the case of “Search Lowest”. 


The Overflow Flag is reset by this instruction. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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oe er ee te a ae ae a os ee ee ew ee ee SS NS Ne AP SE NS SS SP OD ED OD ee ee oe ee ee on eee ee 


15.5 SEARCH (SEA)/0P=39 (Cont inued) 


Search for Equal: 


Terminate the search when a Table Entry field equal to 
the key field (A) is found, or when the Table Limit 
(tC) is reached or exceeded. 


If a Table Entry field equal to the key (A) is found, 
store the address of the Table Entry field, relative 

toa the same base as the "B" operand in IX1 with the 

same Base Indicant as the resolved “B" operand. 

Otherwise, IX1 remains unchanged (Search for Equal 
. Condition NOT met).. 


For SN data, a positive zero does not compare equal to 
. &® negative zero.. 


Search for Low: 


‘Terminate the search when the first Table Entry fietd 
‘tess than the key field (A) is found, or when the 
Table Limit is reached or exceeded. 


If a Table Entry field Less than the key (A) is found, 
store the address of that Table Entry field, relative 

_ to the same base as the “B" operand, in IX1 with the 
same Base Indicant as the resolved “B" operand. 
Otherwise, IX1 remains unchanged (Search for tow 
Condition NOT met). 


For SN data, a negative zero compares less than a 
positive zero.. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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15.5 SEARCH (SEA)/0P=39 (Continued) 


Search for Lowest: 


Terminate the search only when the Table Entry fieid 
address reaches or exceeds the Table Limit (C). If 
any Table Entry fields are founa that are tess than 
the key (A), store the first Table Entry field, 
relative to the same base as the "B" operand, WHICH IS 
LESS THAN OR EQUAL TO ALL THOSE LESS THAN THE KEY in 
IX1 with the same Base Indicant as the resolved "BB" 
operand. If NO Table Entry fields are found that are 
less than the key (A), store the base relative value 
of the key (CA) in 1X1 with the two most significant 
digits of IX1 set to “CO™. (Search for Lowest 
Condition NOT met). 


For SN data, a negative zero compares less than a 
positive zero. 
In each type of search, if the Table Entry field being 
compared to the key (A) overlaps the Table Limit, 
incompatible results may be produced. See Appendix 
A - Compatibility Note (A.12) 


Comparison Flags 


when the searched for condition is met, set the Comparison 
Flags to EQUAL. If the searched for condition is NOT met, 
set the Comparison Flags to HIGH. 


Overlap 


There are ne overlap restrictions for this instruction. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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T5.5 SEARCH CSEA)/0P=39. (Continued) 


Examples. 


ee a 


EXAMPLE (1) Search Equal 
OP AF BF A. Be ae 


—— 2o-_ =a =a. ae. ~~ 


39 OT 02, A FIELD CUA), 1000 (UAD, 1020 CUN) 


BEFORE AFTER 


A FIELD — c1 unchanged 
B FIELD CTFICZFZC3F3C4F2C5F1 unchanged 
Ixt ae. — fannanan +0001000 
COMPARISON ann | EQUAL 


ston fed nbepees “oe OVERFLOW... 7 FAN OFF 


EXAMPLE (2) Search Low, Condition Not Found 
OP AF BF Re B c 


39.01 01, A FIELD (UN), 1000 (UND, 1010 (SN) 


BEFORE AFTER 

oA FIELD 2 unchanged 

8 FIELD 3459876345 _ unchanged 

eo So ee _ Aanannnan . unchanged 
ea, ee 


OVERFLOW nan OFF 


Shp ee? 


--Burroughs Prior Written Consent. Required For Disclosure Of This Data-- 
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REV. A PAGE 251 
15.5 SEARCH CSEA) /0P=39 (Continued) 
EXAMPLE (3) Search Lowest 
OP AF BF ae og c 


-_2 ee ee owe ——- _on 


39 01 O1, A FIELD CUA), 1000 (UA), 1020 (CUA) 


BEFORE AFTER 
- A FIELD c5 ‘ unchanged 
B FIELD CSC2C3SCSCIOCICIE2C3CI unchanged 
1X1 ; nannnnnn #0001012 
. (Points to Letter A) 
COMPARISON nnn EQUAL 
OVERFLOW nan OFF 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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15.6 SEARCH LINK LIST (SLL)/0P=37 

Format 

pelea wee = 7 a > ae few eee ew woe + F 

‘{ oP | AF [ BF | A { B [ 


OP = 37 


_ RE = Length of the "A™ data field. May be indirect or 
literal flag. A value of “00" is equal to a Length 
of 100 units. 


BF = Amount of offset in units from the “B"* address toc the 
field to be searched. 8f is typically six digits or 
more to allow for the Link address at "B". A vaiue 
of "00" is equal to an offset of zero units. 8F may 
be indirect. 


A. = Address of the key to which the "B" data fieid wilt 

be compared. Address may be indexed, indirect or - 

_ extended. The final address controller specifies the 

format for both the “A™ and “B" fields and must be UN 

or UA. If the address controtler specifies SN, cause 

an Invalid Instruction fautt (IEX = 03). See 
Aopendix A - Compatibility Notes (A.26.2). 


B = Address of the first List entry. The initiat address 
May be indexed or extended. Indirect addressing is 
not allowed. The data format is that of the final 
"A" address. controller. The "8" address controller 
bits determine the type of comparison to be made: 
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15.6 SEARCH LINK LIST (SLL) /0P=37 (Continued) 
B Address : 
Controller Search Type 
00 (UN) = Search Equal. 


Set the Comparison Flags to EQUAL when 
the entire key field is equal to the “B" 
data field. 


01 (SN) = Any Bit Equal. 


Set the Comparison Flags to EQUAL when 
any “one™ bit of the key field is equal 
to the corresponding bit of the "B“ data 
field. 


10 (UA) = Less Than or Equal To. 


Set the Comparison Flags to LOW if the 
key field is algebraically less than the 
"B" data field. Set the Comparison Flags 
to EQUAL if the key field is equal to the 
"8" data field. 


a4 (IA) = No Bit Equal. 


. Logical sums of corresponding bits of the 
7a" and "B" fields are compared. The 
Logical sum is formed for each pair (atl 
*B" fieid bits are examined). If the 
Logical suas are zero (bit pairs 00, O01, 
or 10) for all pairs, set the Comparison 

.. Flags to EQUAL. , 
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15.6 SEARCH LINK LIST (SLL)/0P=37: (Continued) 
Function 


wee ww ow. 


The Search Link List instruction compares the key with the 
data located at “BtBF” or “B+2BF", as specified by the “A* 
address controtiler. If the comparison condition is. met, 

set the Comparison Flags, as indicated above, and store 

the resolved "“B" adcress, with its associated Base 

- Indicant digit, in index register one (1X1). The standard 

- €BCDIC sign is stored in sign digit of IX1. See Appendix 
- & = Compatibility Notes. (A.26.1).. 


‘The first six digits of "B" contain the address of the 
next. list entry... In UA format, the address is in the 
first three characters. . 


If the conditions are not met, read the next List entry 
from the “B" data fiela. This List entry is a Link to a 
new data field which replaces the original “B" data field 
address, however, the “B" address Base Indicant remains 
the same as for the resolved “"B" data field address. BF 
is used itn the same manner as it was with the original “B*“ 
data fietd. Cotinue this process until the List entry 
address is zero; at that time set the Comparison Flags to 
HIGH and terminate the instruction without storing into 
the index. register (1X1). 


‘The final "B” address will be checked for undigits (new 
tLink-List address wilk also be checked for undigits). 
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15.6 SEARCH LINK LIST (SLL)/0P=37 (Continued) 
Examples 


oe «awe ee 


EXAMPLE (1) Search Equal 


OP AF BF A B 


37 «05 06, A FIELD (UN), B-FIELD CUN) 


BEFORE AFTER - 


A FIELD 12345 unchanged 

8 FIELD 00400012345 unchanged 
1x1 nnnonnnan B- FIELD ADDRESS 
COMPARISON . ann EQUAL 


EXAMPLE (2) Search Any Bit Equal, None found 
OP AF BF A B 


—_—_ eo we ome — = a 


37 01 06 A FIELD (UN), B-FIELD (SN) 


BEFORE AFTER 
A FIELD 6 unchanged 
B FIELD 0co0009 unchanged 
1x1 nananononnn unchanged 
COMPARISON nan : HIGH 
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15.6. SEARCH LINK LIST (SLL)/0P=37 (Continued) 
EXAMPLE (3) Search Less than or Equal To 
OP AF BF A . 8 
37 05 06, A FIELD (UN), B-FIELD (UA) 
BEFORE | AFTER 
#& FIELD . -. £2345 ; unchanged 
B FIELD 00400012345 unchanged. 
Ix? nnnnannnn B-FIELD ADDRESS 
COMPARISON nnn . EQUAL 
EXAMPLE (4) Search No Bit Equal — 
coe OP AF BE. A B 
3% 01 06 A-FIELD (UN), B-FIELD CIA) 
BEFORE AFTER 
A FIELD - 6 . unchanged 
8B FIELD 0000009 unchanged 
1x1 nannnann B-FIELD ADDRESS 


COMPARISON nan EQUAL 
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15.7 . SEARCH LINK DELINK (SLD)/0P=38 
Format 
fan fee fa eon fa ee nnn fen eee eer t 
| op | AF | BF | A | 8 | 
ema fee en foe n femme ennn ore | 
op = 38 


AF = Length of the “A™ data field. May be indirect or 
literal flag. A vatue of "00" is equal to a Length 
of 100 units. 


BF = Amount of offset in units from the “8% address to the 
field to be searched. 8F is typically six digits or 
more to allow for the Link address at "8". A value 
of "00" is equal to an offset of zero units. BF may 
be indirect. 


A = Address of the key to which the “8% data field wilt 
be compared. Address may be indexed, indirect or 
extended. The final address controller specifies the 
format for both the "A" and “B” fields and must be UN 
or UA. If SN is specified, cause an Invalid 
Instruction fault CIEX = 03). See Appendix 
A - Compatibility Notes (A.26.2). 


B = Address of the first List entry. The initial address 
may be indexed or extended. Indirect addressing is 
not allowed. The data format is that of the final 
"a" address controller. The “B" address controller 
bits determine the type of comparison to be made: 
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15.7 SEARCH LINK DELINK (SLO)/0P=38 CContinued) 
B Address | 
Controtier | Search Type 
GO (UN) . = Search Equal. 


Set the Comparison Flags to EQUAL when 
the entire "A" key field is equal to the 
"B" data field. 


OT (SN) == ~—s Any Bit Equal. 


Set. the. Coaparison Flags to EQUAL when 
any “one” bit of the “A* key field is 
equal to. the corresponding bit of the "B”" 
data field. 


10. CUA? = Less Than or Equat To. 


‘Set the Comparison Flags to LOW if the 
"A" key field is algebraically tess than 
the “BW data field. Set the Comparison 
Flags to EQUAL if the "A" key field is 
equal to the “B" data fieid.. 


44CIA) = No Bit Equal. 


Logical sums of corresponding bits of the 
"A" and "B" fields are compared. The 
Logical sum is formed for each pair (att 
“"B° field bits are examined). If the 
_ Logical sums are zero (bit pairs 00, 01, 
+ or 10) for all pairs, set the Comparison 
ene ctu cone Flags: to EQUAL... ; 
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15.7 SEARCH LINK DELINK (SLD)/0P=38 (Continued) 
Function 


The Search Link Delink instruction compares the key with 
the data located at "B+BF" or "Bt2BF", as specified by the 
"A" address controller. If the comparison condition is 
met, set the Comparison Flags as indicated above. If the 
candition is met the first time, store the resolved "8" 
address, with its associated Base Indicant, in both index 
register one CIX1) and two (1X2). On any other time, 
store the current “B8" address into index register one 
(IX1)} and store the previcus “BB” address into index 
register two (IxX2). The standard EBCDIC sign is stored in 
sign digit of 1X1 and IX2. See Appendix A - Compatibility 
Notes (A.26.1}). 


The first six digits of "8" contain the address of the 
next List entry. In UA format, the address is in the 
first three characters. 


If the conditions are not met, read the mext list entry 
from the "8" data field. This list entry is a link to a 
new data field which replaces the original "8" data fieid 
address, however, the Base Indicant remains the same as 
the original "8B" data field address. 8F is used in the 
Same manner as it was with the original "B" data field. 
Continue this procedure until the List entry address is 
zero; at that time set the Comparison Flags to HIGH and 
terminate the instruction without storing into the index 
registers (IxX1 & IXxX2). : 


The final "B" address will be checked for undigits (new 
tink-List address will also be checked for undigits). 
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15.7 SEARCH LINK DELINK (CSLD)/0P=38 CContinued) 
Examples 
EXAMPLE (1) Search Equal 
OP AF BF A B 
38 05 06 A FIELD CUN) B FIELD. CUN) 
BEFORE AFTER 
A FIELD 12345 unchanged 
8B FIELD 00400012345 unchanged 
004006 00500012345 00500012345 
~ IXE > TAnAnnnon B—-FIELD ADDRESS 
Ix2 nannannn B-FIELD ADDRESS 
EQUAL 


--- COMPARISON nan. 


EXAMPLE (2) Search Any Bit Equal, None Found 


OP AF BF A B 
38 01 06 A FIELD (UN) 8 FIELD (SN) 
BEFORE AFTER 

A FIELD 6 unchanged 
B FIELD 0000009. unchanged 
IXtT nannanann unchanged 
_ EXx2 anannnan unchanged 
COMPARISON ann 
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15.7 SEARCH LINK DELINK (SLD) /0P=38 (Continued) 


EXAMPLE (3) Search Less Than or Equal To 
OP AF BF A 8 


38 05 06 A FIELD (UN) B FIELD CUA) 


ss BEFORE | AFTER 
. A FIELD : 12345 unchanged 
B FIELD 00400002345 _ unchanged 
004000 C0500012345 unchanged 
Ix nannnannn B~FIELD ADDRESS 
TX2 nannnnnnn | B-FIELD ADDRESS 
COMPARISON nnn EQUAL 


EXAMPLE €4) Search No Bit Equal 


OP AF oF ,\ 8 


o—_- oa woe —_aa 


38 041 06 A FIELD (UN) B FIELD (IA) 


BEFORE AFTER 
A FIELD 6 unchanged 
B FIELD 0040006 unchanged 
004000 0050009 unchanged 
1x1 nnnannnn 00004000 
Ix2 a nnannannn B-FIELD ADDRESS 
COMPARISON . ANN EQUAL 
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15.8 SEARCH LIST (SLT). /0P=64 

Format 

+ torcwn pena tae ee pan ee enn t nm eenecet 

| oP f AF | BF | A: ; 8 b. € { 

Fw hae rn Few ne foe ee nn = Fe oe = teen ee + 

OP = 64 


AF = Unused and reserved. AF may be specified as an 
-indtrect field length but a literal flag will cause 
an Invalid Instruction fault CIEX = 27). 


BF = Search Variant and may be specified as an indirect 

field Length. The following variants may be specified 
by this field after any Indirect Field Length has 
- been. resolved: — mas 


FUNCTION : BF MSD 
Store IxX2 (Delink) & 
Normal - IX1 only 0 

; COMPARISON BF LSD 


ap ay 2 ae ee 0 ED OO oe 


Search Lowest 

Search Highest 

No Bit Equal 

Any Bit Equat 

A. Greater Than or Equal to B 
A Greater Than BB. 

A Less Than or Equal to B 
Less Than B : 
‘Not Equal to 8B 

Equal to B 


CO wWANIN EF UAN 0 OO 


>» > 


The use of alt other BF values is reserved and will 
. cause an Invalid Instruction fault (CIEX = 26). 
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15.8) SEARCH LIST (SLT)/0P=64 (Continued) 


A = Address of the key field. Address may be indexed, 
indirect or extended. The final address controller 
specifies the data type for both the key (A) and the 
comparison. The address controlier must specify UN 

“or UA. An SN controller will cause an Invalid 
Instruction fault (IEX = 03). 


B = Address of the tist field entry pointer. Address may 
be indexed, indirect or extended. The final address 
controller must equai UN or cause an Invalid 
Instruction fault CIEX = 03)... This six digit field 
contains an address that is relative to the same 
memory area as the “B" address. This address is a 

. pointer to the first List to be compared. A value of 
“EEEEEE”" indicates an empty or "NULL" List. 


C = Address of the List descriptor. Address may be 
indexed, indirect or extended. The final address 
controller must equal UN or cause an Invalid 
Instruction fault (IEX = 03). The Length of this 
field is aiways 18 digits and in the following 


format: 
INFORMATION DIGITS 
Link Offset (digits) 00-05 
Comparison Offset (digits) 06-11 
Key Length (digits) 12-17 


Note - The lowest memory address = 00 


If any of the List descriptor values are invalid 
Cundigits), cause an Address Error fault CAEX = 34). 
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15.8 SEARCH LIST CSLT)/0P=64 (Continued) 
The Search List instruction is a general search 


instruction for Linkec Lists... 


If the initial value of the list field entry pointer (8) 
is. equal to “EEEEEE", the List is empty. Store the value 
"CiEEEEEE", where "i" represents the Base Indicant of the 
resolved "“B" operand, in IX1 and set the Comparison Flags 
to NULL. If the store of IX2 is specified by the most 
significant digit of "BF", store the address of the List 
Field Entry pointer (8), relative to the same base as the 

- pesolved "8" operand, in IX2. 


If the list is not empty, compare the data contained in 
the key (A), with a Length as specified by the Key Length 
(C 12:6), with the data Located in a specified list field. 
The "8B" address. specifies a location in memory that 
contains the six digit address, relative to the same 
memory area as the resolved “8" operand, of the List field 
entry pointer in memory. The List field key is found by 
adding. the comparison offset (C 06:6) to the value of the 
list field entry pointer..The result of the comparison 
will cause one of two actions.. 


1. Except in the case of Search Lowest or Search 
Highest, if. the comparison condition, as specified by 
the Least significant digit of "BF" is met, store the 
List field entry pointer, relative to the same base 
as the "B" ARDSE RDG? in Ixt. 


In the case of Search Lowest or Search Highest, the 
entire List is examined before storing the address of 
the entry with the Lowest or highest value in 1X1. 


If the store of Ix2 is specified by the most 
Significant digit of "BF" and this is the first 
comparison, store the address of the List Field Entry 
pointer, relative to the same base as the resolved 
"B" operand, in IX2.. If it is other than the first 
comparison, store the address of the previous Link 
address field (list field entry pointer plus the Link 
affset), relative to the same base as the resolved 
"B* operand, in IX2. 


--Burroughs Prior Written Consent Required for Disclosure Of This Data-- 


BURROUGHS CORPORATION Pas 5558S Sse Seer reser eet 1997 5390 


SYSTEW DEVELOPMENT GRCUP 
PASADENA PLANT . | V SERIES INSTRUCTION SET 
| 
ry ><. ewe en ee Oe ee er ewe ee wwe ww eee oe wee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 265 
15.8 - SEARCH LIST (CSLT)/0P=64 (Continued) 


2. If the selected comparison condition is not met, use 
the sum of the List field entry pointer and the Link 
Offset (C 00:6) as an address to obtain the six digit 
link address of the next field entry pointer from 
memory. Repeat this procedure until the compare 
condition is met or the tink address is equal to 
“EEEEEE*. 


If the Link address is equal to “"EEEEEE", store the 
NULL tist value (CiEEEEEE) in IX1. If the store of 
Ix2 is specified by the most significant digit of 
"BF", store the address of the tink address field 
(list field entry point plus the Link offset) in the 
last entry in the List, relative to the same base as 
the resolved "B" address, in IX2. 


ANY BIT EQUAL 


“Any Bit Equal" requires that all of the key (A) field be 
ANDed with ail of the comparison field to determine if the 
the result is equal to zerc. If the result is not equal 
to zero, a match occured. 


NO BIT EQUAL 


"No Bit Equal" requires that all of the key (A) field be 
ANDed with all of the comparison field to determine if the 
result is equal to zero. If the result is equal to zero, 
a match occured. 
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15.8 SEARCH LIST CSLT)/0P=64. (Continued)... 
SEARCH LOWEST __ 
Terminate a “Search Lowest™® oniy when a NULL Link is 


reached. Search through the list for the Lowest 


conparison field entry which 
at least one entry is found, 
first. such entry in IX? with 


is aiso less than key (A). If 
then store the address of the 
the same base indicant as the 


resolved "8" address. 


If the store of IX2 is specified by the most significant 


digit of “BF, store the address of the previous Link 
address fietd (list field entry point plus the Link 
offset), relative 


to the same base as the resolved “s" 
address, in IX2. . 


If NO entries are found that are less than the key (A), 
' store the NULL List value (CiEEEEEE) in IX1. If the store 
Of IX2 is specified by the most significant digit of "BF", 
store the address. of the Link address field (list fietd 
entry point plus the link offset) in the last entry of the 
List, relative to the same base as the resolved "8" 
address, in Ix2. © 
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15.8 SEARCH LIST (SLT) /0P=64 (Continued) 


SEARCH HIGHEST 


Terminate a “Search Highest” only when a NULL Link is 
reached. Search through the tist for the highest 
comparison field entry which is also higher than key (A). 
If at least one entry is found, then store the address of 
the first such entry in IxX1 with the same base indicant as 
the resolved “B" address. 


If the store of 1X2 is specified by the most significant 
digit of "BF", store the address of the previous Link 
address field (List field entry point plus the Link 
offset), relative to the same base as the resolved "5B" 
address, in IX2. 


If NO entries are found that are greater than the key (A), 
store the NULL List value (CiEEEEEE) in IX1. If the store 
of IX2 is specified by the most significant digit of "BF", 
store the address of the tink address field (list field 
entry point plus the Link offset) in the last entry of the 
list, relative to the same base as the resolved "B" 
address, in IX2. 


The relative adcresses stored in IX! and IxX2 wilt be 
relative to the same base as the resolved “B” address and 
contain the Base Indicant associated with the resolved “8* 
address. 


The List must reside within one memcry area as specified 
by the Base Indicant associated with the resolved "B" 
aadress. The processor will not check for improper memory 
assignments. . 
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15.8 SEARCH LIST (SLT) /0P=64 (Continued) 


Comparison Flags 


If the comparison condition is met on the first entry, set 
‘the Comparison Flags to LOW. If the comparison condition 
jis met on other than the first entry, set the Coaparison 
Flags to EQUAL. If the comparison condition is not met, 
set the Comparison Flags to HIGH. 


If the List is empty, set the Comparison Flags to NULL. 
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15.9 SEARCH TABLE (STB) /0P=66 
Format 


$e ee fw a fm ee fae ee a fe eres Gene ew + 


{| OP { AF 4 BF 1 A I 8a j c. | 
+ $e ewe few nfo oe enw $ ee ee enn $ Sr rent 
OP = 66 


AF = Unused and reserved. AF may be specified as an 
_ tndétrect field tength but a literal flag will cause 
an Invalid Instruction fault CIEX = 21). 


BF = Search Variant and may be specified as an indirect 
field length. The following variants may be specified - 
by this field after any Indirect Field Length has 
been resolved: 


COMPARISON BF 
Search Lowest 09 
Search Highest 03s 
No Bit Equal 07 
Any Bit Equal 06 
A Greater Than or Equat to 8B o5 
A Greater Than 8B 04 
A Less Than or Equal to 8B 03 
A Less Than 8 02 
A Not Equal to 8B 01 
A Equal to B 00 


The use of all other BF values is reserved and wilt 
cause an Invalid Instruction fauit CIEX = 26). 
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15.9 SEARCH TABLE (STB) /0P=66 (Continued) 


A = Address of the key field. Address may be indexed, 

~~ «i fadirect. or extended. The final address controiler 

specifies the data type for both the key (AY and the 

; comparison. The address controller must specify UN 

eee MEA OA 6SN controller) wilt cause an tInvatid 
Instruction fault C(IEX = 03). 


B.=.Address of the base of the table. Address say be 

indexed, indirect or extended. The finat address 
os ta entroller must equal. UN or cause an Invalid 
oan ooo Basgeyuettion fault CIEX = 03). 


C = Address of the table descriptor. Address may be 

-. @ndexed, indirect or extended. The final address 

controtler must equal UN or cause an Invalid 

ree Instruction fault  CIEX = 03). The length of this 

“tie . . field is always 24 digits and in the fotlowing 
_- format: ; 


INFORMATION Seniesa CISL ES 


Fable Entry Length (digits) 00-05 
-Compartson Offset (digits)? 06-11 
Key Length (digits) 12-17 
Table Limit  €adderess) 18-23 


Note - The Lowest memory address = 00 


pe Invalid table descriptor values will cause an Invalid 
Instruction fault (IEX = 07). 
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The Search Table instruction is a generat search 
instruction for Tables. The data contained in the key (A) 
is compared with the data Located in a specified table 
field. Except for Search Lowest or Search Highest, If the 
comparison condition, as specified by the least 
significant digit of "BF* is met, store the address of the 
table entry in IX1 and set the Comparison Flags. If the 
selected condition is not met, examine the next table 
entry. Continue this procedure until the next table entry 
address is equai to or exceeds the Table Limit address. 


In the case of Search Lowest or Search Highest, the entire 
table is examined before storing the address of the entry 
with the Lowest or highest value in IX1. 


Add the value of the Comparison Offset (C 0656) to the 
Table Base address (8B) to find the first field to be 
compared. 


If the address of the first field to be compared is equal 
or greater than the Table Limit, the table is empty. 
Store the value “CiEEEEEE”, where “i” represents the Base 
Indicant of the resolved “8" address, in IX1 and set the 
Comparison Flags to NULL. 


If the comparison condition is not met, the sum of the 
Table Base address (8) and the Table Entry Length (C€ 00:6) 
replaces the Table Base address to point at the next table 
entry. If the next table entry address is equal to.or 
exceeds the Table Limit address (C 18:6), set the 
Comparison Flags to HIGH and terminate the instruction. 
Otherwise, execute SDSeneT. comparison using data from the 
new table entry. 
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1529 SEARCH TABLE (STB) /0P=66 CContinued) 


Except in the case of Search Lowest or Search Highest, if 
the Table Limit. is reached or exceeded, set the Comparison 
Flags to HIGH and terminate the instruction as indicated 
above, with IX? containing "CiEEEEEE"*. — 


The relative address stored in IX? contains the Base 
Indicant assoctated with the resolved “B" address. 


The table must reside within one memory area as specified 
by the Base Indicant associated with the resolved "8* 

- address. The processor will not check for improper memory 
assignments. 


ANY BIT EQUAL 


—_ ae «eee 


“Any Bit Equal" requires that ail of the key (A) field be 

Logically ANDed with all of the comparison field to 

determine if the the result is  equat to zero. If the 
-result is. not equal to zero, a match occured. 


NO BIT EQUAL 


“No Bit Equal” requires that all of the key (A) field be 
logically ANDed with atl of the comparison field to 
determine if the result is equal to zero. If the result 
is equal to zero,. a match occured. 


SEARCH LOWEST 


Terminate a “Search Lowest™ only when the Table Limit has 
been exceeded. If any comparison field entries are found 
that are less than the key (CA), store the Table Entry 
pointer, relative to the same base as the resolved "8" 
address, for the FIRST FIELD WHICH IS LESS THAN OR EQUAL 
. TQ .ALt THOSE FIELDS THAT ARE LESS THAN THE KEY, in IX1 
with the same Base Indicant as the resolved "B™ address. 


Ef NO entries are found that are Less than the key (A), 
store the NULL List vatue (CiEEEEEE) in Ixt. © 
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SEARCH HIGHEST 


Terminate a “Search Highest™ only when the Table Limit has 
been exceeded. If any comparison field entries are found 
that are greater than the key (A), store the Table Entry 
pointer, relative to the same base as the resolved "8" 
address, for the FIRST FIELD WHICH IS GREATER THAN OR 
EQUAL TO ALL THOSE FIELDS: THAT ARE GREATER THAN THE KEY, 
jin IX1 with the same Base Indicant .as the resolved "8" 
. address. ; 


If NO entries are found that are greater than the key (CA), 
store the NULL List value (CiEEEEEE) in IXt.. 


Comparison Flags 


If the comparison condition is met on the first compare, 
set the Comparison Flags to LOW. If the comparison 
condition is met on other than the first compare, set the 
Comparison Flags to EQUAL. If the comparison condition is 
not met, set the Comparison Flags to HIGH. 


If the Table is empty, set the Comparison Flags to NULL. 
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15.10 BIT ZERO TEST. (BZT)/0P=40 


Format 


{ oP | AF | BF I Af 


oP = 40 


AF = Length of the “A"™ data field. May be indirect or may 
su. @ndtcate the. A-syllable is a Literal. <A value of 
"00" is equal to a Length of 100 units. 


BF = Eight bit selection mask. “One™ bits in this mask 
select those bit positions to be tested for "zero" 
. bits within each eight bit group of the “A" data 
2 fteld. "A" through “F" may be used to specify 
undigits in the mask. The field will not be 
recognized as indirect. 


- # = Address of. the data field to be examined. Address 

may be indexed, indirect or extended. The finat 

address controiler type must be UN or UA. Use of SN 

data type wilt cause an Invalid Instruction fault 

CIEX = 03). See Appendix A - Coapatibility Notes 
CA.05).. 


Function 


The Bit Zero Test instruction tests a data field in memory 
(A) in eight-bit groups, for "zero bits in the bit 
positions. selected by the field mask (BF). 


_Ef the number of digits. accessed is even, the entire 
eight-bit. mask is applied to successive groups of two 
digits. If the number of digits is odd, the operation is 

.the same until the last digit is accessed. The most 

Significant four bits. of. the mask are applied to this 

Sage: . 
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15.10 BIT ZERO TEST (BZT)/O0P=40 (Continued) 


Comparison Flags 


Set the Comparison Flags to EQUAL if any tested bit is 
“zero” or to HIGH if all tested bits are “one” bits. 


Overlap 


Field overlap is not applicable to this instruction. 


Examples 


EXAMPLE (1) Zero Test-Zero Found 


OP AF BF A 


2__w ee we einen 


40 04 CO, A FIELD CUA) 


DATA % BINARY VALUE 
A FIELD C3CTE77B 11000011110000011110011101111011 
MASK cocococo 1100000011C000000110000001100cG000 
CONBRRIGOR Sata : 


EXAMPLE €2) Zero Test-All Ones Found 
OP AF BF A 


40 04 CO, A FIELD (UA) 


DATA BINARY VALUE 


A FIELD C209C1C3 11000010116110011100000111C000011 
MASK - ¢ocococo 1100000011000000110000001710000C0 
HIT (no hit) 

COMPARISON HIGH 
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Format 

| OP | AF 4 BF | A 1 

oP = 41 


AF = Length of the “A® data field. May be indirect or may 
-. . ¥ndicate the A-syitable ts a titeral. <A vatue of 
"00" is equat to a length of 100 units. 


BF = Eight bit selection mask. “One"™ bits in this mask 

: select those bit positions to be tested for "one" 
bits within each eight bit group of the “A™ data 
field. "A" through “F* may be used to specify 
undigits in the mask. The field will not be 
recognized as indirect. 


A = Address of the data field to be examined. Address 

may be indexed, indirect or extended. The final 

. address controller data type must be UN or UA. Use 

of SN data type will cause an Invalid Instruction 

fault CIEx = 03). See Appendix A - Compatibility 
Notes. (A.05). 


Function 


The Bit One Test instruction tests a data field in memory 
(A) in eight-bit groups, for “one"™ bits in the bit 
positions selected by the field mask (BF). 


If the number of digits accessed is even, the entire 
eight-bit mask is applied to successive groups of two 
digits. If the number of digits is odd, the operation is 
the same until the Last digit is accessed. The most 
significant four bits of the mask are applied to this 
digit. 
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15.11 BIT ONE TEST (80T)/0P=41 (Continued) 


Comparison Flags 


awe eee ee eee 


Set the Comparison Flags to EQUAL if any tested bit is a 
' "one" or to HIGH if ail tested bits are "zero" bits. 


Overlap 


Field overlap ts not spplicable to this instruction. 


EXAMPLES 


ip Se es a te ee 


EXAMPLE (1) Ones Test-One Found 
OP AF BF A 


41 03 FO, A FIELD CUN) 


DATA BINARY VALUE 


A FIELD 001 -0000 0000 0001 
MASK FOF 1111 GOOO 1111 
HIT 1 1 
COMPARISON EQUAL 


EXAMPLE (2) Ones Test-ALl Zeros Found 


OP AF BF A 


41 G2 03, A FIELD CUA) 


ss ies DATA BINARY VALUE 

A FIELD C4C4 1100010011000100 
MASK x 0303 0000001100000011 
HIT | (no. hit) 

COMPARISON HIGH. 
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1S.t2 COMPARE ALPHA (CPA) /0P=45 
Format 


j op { af J BF I A ! B 1 

dem ne Fee an $e we fon we eee fw e wee oemet 

op = 45 

AF = Length of "A" field. A value of “00" is equal to a 


length of 100 units (digits or characters as 
specified by the “A” address controller). AF may be 
indirect or indicate the A-syllable is a Literal. 


BF = Length of "B"™ field. A value of "O00" is equal. to a 

oo. length of 100 units (digits or characters as 
specified by the "B" address controller). BF may be 
indirect . 


A = Address of the "AW data field. Address may be 

‘tndexed, indirect or extended. The finat address 
controller data type must be UA or UN and the same as 
the "8B" address controller data type or cause an 
Invalid Instruction fault (IEX = 03). 


B = Address of the "8" data field. Address. may be 
indexed, indirect or extended. The final address 
_controlier data type must be UA or UN and the same as 

the "A" address controller data type or cause an 
Invalid Instruction fault CIEX = 03). 


Notes Use of SN data types or mixed UA and UN data types 
will cause an Invalid Instruction fault (IEX = 03). 
. See Appendix A, Compatibility Notes (A.02). 


Function 


eeece wee 


The Compare Aipha instruction compares the characters (Cor 
digits) in the two data fields in memory according to the 
binary cotlating sequence, and sets the Comparison Flags 
accordingly. 
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15.12 COMPARE ALPHA (CPA)/0P=45 (Continued) 


If the field lengths are unequal, and the data types are 
UA, pad the shorter field with trailing blanks CEBCDIC 
Code 40) to equal the tength of the Longer fieid. If the 
data types are UN, pad the shorter field with trailing 
zeros. 


The values in memory are unchanged. 


Comparison Flags 


Set the Comparison Flags to HIGH if the binary value of 

the "A" data field is greater than that of the “B" data 
field, EQUAL if the two data fields have exactly the same 
bit patterns Cincluding trailing blanks or zeros), and LOW 
if the binary value of the “A” data field is less than 
that of the "B" data field. 


Overlap 


one wee 


There are no field overlap restrictions for this 
instruction. 
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COMPARE ALPHA CCPA) /0P=45 
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CContinued) 


Examples. 


--Burroughs Prior Written Consent Required For 


EXAMPLE (1) Compare Two Alpha Data Fields 
OP AF BF A 


s B 


4S OS 03, A FIELD CUA), 8 FIELD (UA) 


BEFORE AFTER 
A FIELD CITE3E24040 unchanged 
B FIELD CTESE2 unchanged 
COMPARISON nan EQUAL 


EXAMPLE C2): Compare Two Alpha Data Fields 


OP AF BF  § A 


on ee oe ee eau cans 


45 02 02, A FIELD (UA), B FIELD CUA) 


BEFORE AFTER 
A FIELD | | cto5 unchanged 
B FIELD C205 unchanged 
COMPARISON ann LOW 
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15.13 COMPARE NUMERIC (CPN) /0P=46 
Format 
pee fee om fae fe ee ne $e eww em + ° 
{ op | AF | BF I A | ) | 
fae we fa nm fen of wn en a fe ree ont 
OP = 46 


AF = Length of "A" field. A value of "00" is equal to a 
Length of 100 units (digits or characters as 
specified by the “A™ address controller). AF may be 
indirect or may indicate the A-syllable is a Literal. 


BF = Length of “B" field. A vatue of "00" is equal to a 
Length of 100 units (digits or characters 4s 
specified by the "B" adoress controller). BF may be 
indirect. ‘ 


A = Address of the "A data field. Address may be 
indexed, indirect or extended. The final address 
controller data type may be UN, SN, or UA. 


8 = Address of the "B" data field. Address may be 
indexed, indirect or extended. The final address 
controller data type may be UN, SN, or UA. 


Function 


2a ae 


The Compare Numeric instruction algebraically compares the 
numeric portion of the “A® data field in memory against | 
the numeric portion of the “B" data field in memory. 


The numeric portion of a UA data field consists of the 
least significant digit of each character Ci.e. zone 
digits are ignored). . 


If the field lengths are unequal, pad the shorter field 
with tleading zeros to equal the Length of the Longer 
field. The Length does not include the sign digit of a 
signed numeric (SN) field. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


$$ ewe eee ew wee e we 


BURROUGHS CORPORATION . $e eee een nn 
YSTEM DEVELOPMENT GROUP | Dt 
ASADENA PLANT {| V SERIES INSTRUCTION SET 
. I . 


Fe 


COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 282 


oe ee 
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T5973 COMPARE NUMERIC CCPN) /O0P=46 (Continued) 
Plus. zero compares equal to minus zero. 
UA and UN. fieids are assumed to have a positive sign. 


The vatues. in memory are unchanged. 


Comparison Flags 


ese neaenweoenwe eo ea aw=wes 


.. Set the Comparison Flags. to HIGH if the algebraic value of 
the numeric portion of the "A" data field is greater than 
that of the numeric portion of the “B" data field, EQUAL 
if the numeric portion of both data fields have exactly 
the same bit patterns Cincluding teading zeros), and LOW 

otf the algebraic value of the numeric portion of the "A® 
‘data field is tess than that of the numeric portion of the 
“BY data field. 


Overtap 


wwe ewe ow 


There are no field. = overtap restrictions for this 
instruction. 
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15.13 COMPARE NUMERIC (CPN) /0P=46 (Continued) 


Examples. 


EXAMPLE (1) Compare a Signed Literal Field with an 


Unsigned Fieid 


OP AF BF A B 
&6 AA OS C20 (SLD B FIELD (UN) 
‘BEFORE AFTER 
' A FIELD C20 uneeaneeds 
B FIELD CO01S . unchanged 
COMPARISON ann HIGH 


EXAMPLE (2) Compare a Numeric Literal Field with a 
, Signed Field 


OP AF BF A B 


46 AG O2, OCOGCI12 (NLI, B FIELD CSN) 


BEFORE AFTER 
A FIELD 000012 unchanged 
B FIELD c25 unchanged. 
COMPARISON ann LOW. 
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COMPARE NUMERIC (CPN) /CP=46 (Continued) | 


EXAMPLE (3) Compare a Numeric Field with an Alpha Fieid 
OP AF BF. A B 


46 03 03, A FIELD (UN), 8 FIELD CUA) 


BEFORE oR AFTER 
A FIELD 213. unchanged 
B FIELD D2C104 unchanged 

' COMPARISON nn Low 
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15.14 BIT RESET <BRT)/0P=33 


Format 

ett De Se Dr or 

| op | AF | BF | 4A I 

ae -+ 

oP = 33. 

AF = Length of the "A" data field. May be indirect. A 


‘BF 


value of "00" +s equal to a Length of 100 units. A 
titeral will cause an [Invalid Instruction fault 
CIEX = 21). See Appendix A - Compatibility Notes 
CA.22). < 


Eight bit selection mask. "One" bits in this mask 
select those bit positions to be set to "zero" bits 
within each eight bit group of the “A data field. 
"AW through “F® may be used to specify undigits in 
the mask. The field will not be recognized as 
indirect. 


Address of the data fieid operand. Address may be 
indexed, indirect or extended. The final address 
controller must be UN ofr UA. If UN format is 
specified and the numter of digits accessed is even, 
the entire eight-bit mask is applied to successive 
groups of two digits. If the number of digits is 
odd, the operation is the same until the Last digit 
is accessed. The most significant four bits of the 
mask are applied to this digit. If the controlier 
specifies SN, cause an Invalid Instruction fault 
CIEX = 03). 


Function 


2 a a 


The Bit Reset instruction resets bits in a data field in 
wemory (A) in eight-bit groups, according to the bit 
positions selected by "one" bits in the field mask (BF). 
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15016 


-. Comparison Flags. 


, ecenmimnaiionnteauel 


BIT RESET CBRT)/O0P=33 


CContinued) 


Set the Comparison Flags to HIGH if the least significant 


bit of 
EQUAL. 


the 


Overlap 


ae an ren ee: 


result is. a 


"one"; otherwise, set them to 


There are no overlap restrictions. 


Examples 
EXAMPLE (1) 


OP AF BF  O& 


awa 


Bit Reset, Aloha Field 


33 03 AO, A FIELD CUA 


DATA 
A FIELD FIF2F3 
MASK AGQAQAO 
RESULT © §15253 
COMPARISON | HIGH 


EXAMPLE (2) 


OP AF BF oA 


( —_ ee es. . 


BINARY VALUE 


111100019111001011110011 
101000001010000010100000 
— 0101000101010010071010011 


Bit Reset, Numeric Field 


33.05 15, A FLELO CUN) 


PATA. . 
A FIELD 43105 

_ MASK 15151 
RESULT 42004 
EQUAL 


COMPARISON 


tea BINARY VALUE 


0100001 1000100000101 
00010101000101010001 
01000010000000000100 
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BIT SET (BST) /O0P=34 


Format 

$m Fann Hon Ht 

|oop | AF 1 BF I. A ] 

, a a Sane o 

OP = 34 

AF = Length of the "A™“ data fietd. May be indirect. A 


BF 


value of “00" is equal to a tength of 100 units. A 
literal wiil cause an [Invalid Instruction: fault 
CIEX = 21). See Appendix A — Compatibility Notes (A. 
26.1). 


Eight bit selection mask. “One” bits in this mask 
select those bit positions to be set to "one" bits 
within each eight bit group of the "A" data field. 
"A" through "F" may be used to specify undigits in 


-the mask. The field will not be recognized as 


tndirect. 


Address of the data field operand. Address may be 
indexed, indirect or extended. The final address 
controller must tbe UN or UA. If UN format is 
specified and the number of digits accessed is even, 
the entire eight-bit mask is applied to successive 
groups of two digits. If the number. of digits is 
odd, the operation is the same until the last digit 
is accessed. The most significant four bits of the 
mask are applied to this digit. If the controller 
specifies SN, cause an Invalid Instruction fault 


Function 


The Bit Set instruction sets bits in a data fieid in 
memory (A), in eight-bit groups, according to the bit 
positions selected by "one" bits in the field mask (BF). 
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15.15 BIT SET (BST)/0P=34 (Continued) 


-Coaparison Flags 


_ ner ee en ee ee eee. 


Set the Comparison Flags to HIGH if the beast significant 
bit of the result is a "one"; otherwise, set them to 
EQUAL. 


Overlao 


There are no overlap restrictions. 


 Exarples 


2 EXAMPLE (1) Bit Set, Aipha: Field. 
OP AF BF A 
“34 03 AQ, A FIELD CUA) 


.. BATA : BINARY VALUE 


A FIELD §15253 010100010101001001010011 
MASK | AOAOAO 101000001010C000101C0CCO 
RESULT _ -FIEZF3 111100011111001011110011 
COMPARISON .— HIGH . 


EXAMPLE (2) Bit Set, Numeric Field 
OP AF BF A. 


34 0S F1, A FIELD CUN) 


DATA BINARY VALUE 


h FIELD — -9h2360 CO -- 49010100001000110110 
MASK FIFIF | 11110001111100011111 
RESULT FSE3F 11110101111100114111 


COMPARISON HIGH | 
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15.16 LOGICAL AND CAND) /OP=42 


Format 


> cee of ee} een} eee ee ome } en eww meee} ee eee won} 


} op |] AF | BF { A | B I ce | 


$a a tan nn fan = $a + ef ee f+ 
OP = 42 


AF = Length of the “A®™ field. AF may be indirect or may 
indicate the A-syllabie is a literal. A value of 
"00" is equal to a length of 100 units. 


BF = Length of the “B" field. BF may be indirect. A value 
- of "00" is equal to a Length of 100 units. 


A = Address of the “A" source field. Address may be 
indexed, indirect or extended. The final address 
.cantroller data type may be UN or UA ard must be the 
same as the other address controller data types. 


B = Address of the "5B" source field. Address may be 
indexed, indirect or extended. The final address 
controller data type may be UN or UA and must be the 
Same as the other address controller data types. 


C = Address of the result field. Address may be indexed, 
tndirect or extended. The final address controller 
data type may be UN or UA and must be the same as the 
other address controller data types. 


Notes If the data types are not alt UA or not all UN, 


cause an Invalid Instruction fault CIEX = 03). See 
Appendix A - Compatibility Notes ¢(A.11.1}). 
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15-76 LOGICAL AND CAND) /0P=42 CContinued). 


Function 


a 


-The Logical And instruction stores the logical product 
(ANG) of two data fields (A & 8), Located in memory, into 
a third memory tocation (C).. 


The "Cc" field Length is equal to the larger of AF or 8F. 

If the “A™ and “B" fields are not of equal Length, pad the 

“. ghorter by adding trailing characters/digits of ali zero 
bits... : i a 


Comparison Flags 

Set the Comparison Flags to HIGH if the least significant 

bit of the result is 4 “one"; otherwise, set them to 
- EQUAL. | 6s ies toate teria of xa tien ga es Teg eek 


Overlap 


Total overlap or matching type-address overlap of any of 
the fields is allowed. Partial overlap of "A" or “B" with 
=c* other than matching type-address overlap may produce 
“incompatibie results. See Appendix A - Compatibility Notes 
CA.T122). 
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15.16 LOGICAL AND CAND)/0P=42 (Continued) 


Exaaples 


EXAMPLE (1) AND Two Numeric Fields 


OP AF BF A B C 


42 02 03, A FIELD (UN), B FIELD CUN), C FIELD (UN) 


BEFORE AFTER BINARY VALUE 


A FIELD Fé unchanged 111101106000 
B FIELD 235 unchanged 001000110101 
C FIELD nan 220 0071000100000 
COMPARISON ann EQUAL 


EXAMPLE (2) AND Two Alpha Fietds 


OP AF BF A 8 Cc 


42 02 03, A FIELD CUA), B FIELD (UA), C FIELD (UA) 


BEFORE AFTER BINARY VALUE 
‘A FIELD E7E8 unchanged 111001111110100000000000 
B FIELD 040801 unchanged 110101001101100011010001 


C FIELD nnn c4c800 110001001100100000000000 
‘COMPARISON nnn | 


EQUAL 
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2D Oe ED ee ae Oe ee ie OD Ge ON SD ED SP SEES EE SD. SD ED ED aD GED GP SD GP OF oD am Eb Roe ee Oe OE OO OC TDS Oe Oe eS ee Oe eee 


tS.17 LOGICAL OR CORR)/0P=43 


Format 


Peewee fe mwn $e whe ww ee of we ww wn fo wenn oe wnt 


1 oP | AF | BF I A I B I Cc 1 


me fh a fn nnn on fo ow nn = ft 
OP = 43 


hE = Length of the "A™ field. AF may be indirect or may 
 Gndicate the A-syllable is a Literal. A value of 
"G0" is equal to a tength of 100 units. 


BF = Length of the "B" field. BF may be indirect. A value 
of "00" is equal to a Length of 100 units. , 


A = Address of the "A" source field. Address may be 

indexed, indirect or extended. The final adcress 

.. controller data type may be UN or UA and must be the 
same as the other address controtler data types. | 


8 = Address of the "8" source field... Address may be 
indexed, indirect or extended. The final address 
controller data type may be UN or UA and must be the 
same as the other address controller data types. 


C = Address of the result fietd. Address may be indexed, 

indirect or extended. The final address controller 
data type may be UN or UA and must be the same as the 
other address cortroiler data types. 


_- Note: If the data types are not alt UA or not atl UN, 


ak _. cause an Invalid Instruction fauit (IEX = 03). See 
ee alo Appendix A - Compatibility Notes. CA.11.1). 
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15.17 LOGICAL OR (CORR) /0P=43 (Continued) 
Function 


ee RE nite camp ant a ar 


The Logical Or instruction stores the Logical sum (OR) of 
two data fields (A & B), located in memory, into a third 
memory Location (C). 


The "Cc" field Length is equal to the larger of AF or BF. 
If the “A* and "8" fields are not of equal length, pad the 
shorter by adding trailing characters/digits of all "zero" 
bits. 


Comparison Flags 


new oewe = oa ae 


Set the Comparison Flags to HIGH if the least Significant 
bit of the result is a "one"; otherwise, set them to 
EQUAL. . : 


Overlap 


Total overlap or matching type-address overlap of any of 
the fields is allowed. Partial overiap of "A" or "8" with 
“c* other than matching type-address may produce 
incompatible results. See Appendix A - Compatibility Notes 
(AL112.2). 
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15.17 LOGICAL OR CORR) /0P=43 (Continued) 
. Examples 
EXAMPLE (T) OR Two: Numeric Fields 
OP AF BF. A , a C 


43 02 03,. A FIELD (UN), B FIELD CUN), C FIELD (UN) 


BEFORE AFTER BINARY VALUE 
_ Ww FIELD. 81 unchanged 100000010000 
-@ FIELD 223 unchanged ‘001000100011 
C FIELD nan A33 101000110011 
COMPARISON nnn HIGH | 
"EXAMPLE (2) OR Two Alpha Fields 
OP AF BF hee 7 6 c 


43 03 02, A FIELD CUA), 8 FIELD CUA), C FIELD CUA) 


BINARY VALUE 


_ - BEFORE AFTER | 
A FIELD C1C2C& unchanged 110000011100001011000100 
8 FIELD £2F3 unchanged 111100101111001100000000 
C FIELD nnn F3F3C4 © 119100111111001111000100 
COMPARISON non EQUAL 
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715.18 LOGICAL NOT (NOT) /O0P=44 


Format 

1 op |] AF [| BF J A 1 8 | Cc | 

$e we pa np oo an fp ey a ee 

OP = 44 | 

AF = Length of the “A® field. AF may be indirect or may 


indicate the A-syllable is a Literal. A value of 
"00" ¢s equal to a Length of 100 units. 


BF = Length of the "8" field. BF may be indirect. A value 
of "G0" is equat to a Length of 100 units. 


A = Address of the “A* source field. Address may be 
indexed, indirect or extended. The final address 
controller data type may be UN or UA and must be the 
same as the other address controller data types. 


B = Address of the “B" source field. Address may be 
indexed, indirect or extended. The final address 
controller data type may be UN or UA and must be the 
Same as the other address controlter data types. 


C = Address of the resuit field. Address may be indexed, 
_indirect or extended. The final address controller 
data type may be UN or UA and must be the same as the 
other address controller data types. 


Note: If the data types are not ail UA or not alt UN, 


cause an Invalid Instruction fault CIEX = 03). See 
Appendix A - Compatibility Notes (A.11.1). 
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“15.18 LOGICAL NOT (NOT) /OP=44 (Cont inued) 


Function 


The Logical Not instruction stores the modulo two sum 
CExclusive OR) of two data fields (A & 8), Located in 
memory, into a third memory tocation (C). 


The “C® field Length is equal to the Larger of AF or BF. 
Lf the "A" and “B° fields are not of equat length, pad the 
shorter by adding trailing characters/digits of atl *"one™ 
bits. 


Comparison Flags 


a Oa 


Set the Comparison Flags to set HIGH if the Least 
Significant bit of the result is a “one"; otherwise, set 
them to EQUAL. Ste BS i : 


Overlap 


owew ewe 


Total overlap or matching type-address. overlap of any of 
the fields is allowed. Partial overlap of "A" or “B" with 
“C* other thar matching type-address overlap may produce 
tncompatible results. See Appendix A.- Compatibility Notes 
(AL1122). 
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15.18 LOGICAL NOT {NOT)/0P=44 (Continued) 
Examples 


EXAMPLE (1) Exclusive OR of Two Numeric Fields 
Function 


OP AF BF A 8 c 


44 03 03, A FIELD (UN), B FIELD (UN), C FIELD (UN) 


BEFORE AFTER BINARY VALUE 
A EIELD FFF unchanged 111111111111 
8 FIELD  6A1 unchanged 011010100001 
C FIELD. ann 9SE 100101011110 
COMPARISON nan EQUAL 


EXAMPLE (2) Exclusive OR of Two Alpha Fietas 
OP AF BF iA B c 


—_s enw oe owe a= -—= 


44 02 O02, A FIELD CUA), B FIELD CUA), C FIELD CUA) 


BEFORE AFTER BINARY VALUE 


A FIELD 5050 unchanged 0107000001010000 

B FIELD C707 unchanged. 41100017111010111 
.€ FIELD. nnann 9787 41001011110000111 
COMPARISON —~ nnn HIGH 
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Té INPUT/OUTPUT 
- 16.14 ENLTIATE 140 C110) /0P=94 
Format | 
{ op | af | BF. A | 


fe $a ff et 
OP = 94 


AF = AF may be specified as indirect or as a valid literal 
. af the 1/0 descriptor does not require a Length of 
greater than six digits. The tength specified by AF 

#s unused.. , 


BF = Channel number. BF may be indirect. 


OA =. Address of 1/0 descriptor. Address. may be indexed, 
- $ndirect or extended. The final address controller is 
ignored. The address must be modulo tuwc. 


Function 


The Initiate 1/0 instruction causes the I/0 Sub-system to 
-feceive an I/0 Descriptor at a memory Location (A) and 
route it to the appropriate 1/0 channel.. See Appendix 
A ~- Compatibility Notes (A.24). If the 1/0 channel is 
busy, set the Comparison Flags to HIGH and terminate the 
-instruction with no further action. Otherwise, set the 
Comparison Flags to EQUAL. 


. Fhe format of the I/0 descriptor is as follows: 


INFORMATION DIGITS 
Qpcode SyLtable 00-05 
A Address 06-15 
B Address 16-25 
C Field | 26-33 
Memory Area Status Number 34-39 


This instruction may onty be executed in Privileged Mode. 
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16.2 READ ADDRESS (RAD) /0P=92 

Format . 

} op | af | Be fT A | 

Fomor e femme foe mn fone emo nme t 

OP = 92 


“ 


Operation variant. AF may be indirect, but a Literal 
flag. wil cause an Invalid Instruction fault 
CIEX = 272. The following variants may be specified 
after any indirect field Length has been resolved. 


AF 


VARIANT OPERATION 


a al en ee ee RY A HO 


ag ; Store the 10 UN contents of memory 
specified by the "A" address into 
both the begin and the end address 

. of the channel specified by SF. 
03 Store up to 4 words (16 digits) of 
a the extended R/D for the channel 
specified by 8F in memory at the 
location specified by the "A" 
address. These words wilt be left- 
justified in a sixteen digit data 

field. 

62 Store the first two words of the 
extended R/D for the channel 
specified by BF in memory at the 
location specified by the “A* 

address. 
OT ' Store the current end address of 
the channel specified by BF in 
memory asa 10 UN fietd at the 
location specified ty the "A" 
address. 
2200: 32 .su% Store the current begin address of 
the channel specified by BF in 
-memory as a 10 UN field at the 
location specified by the "A* 

address. 


The use of ail other AF values is reserved and will 
cause an Invalid Instruction fault (CIEX = 25). 
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16.2 READ ADORESS CRAD)/OP=92 (Continued) 


BF = Channel number. BF can be indirect. B8F can. specify 

; any octal value from "00" to "77", or the non octal 
watue “08%. Use of other channet numbers will cause 
an Invalid Instruction fault CIEX = 26). 


_A& = Address of the memory operand. The address may be 
indexed, indirect or extended. The final address 
controller is. ignored. The address. must be modulo two 
or cause an adgre ee: Error fault CAEX = 03). 


 piaceton. 


“When @F equals a Legal octal channet nuaber from “00" to 
"77", the Read Address instruction causes. the processor to 
eead the specified data from an 1/0 channel address memory 
and -store the value in a memory Location (A) or write the 

_ watue from a memory location (A) into both the begin and 
o-ov end. addresses. of the associated channel. See Appendix 
ee ans Compattbtlity. Notes. CAn26). 


“ Chaetre the: specified 1/0 channel to determine if it is 
busy with another 1/0 function. If it is available, the 
RAD function will be performed and the Comparison Flags 
set. to EQUAL. If the 1/0 channel is unavailable, the RAD 
function wilt not be performed and the Comparison Flags 
will be set to HIGH. 


A RAD to Channel 8 is treated as a no-op. 


This. instruction may onty be executed in Privileged Mode. 
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TE.3 SCAN RESULT DESCRIPTOR CSRO) /OP=91 
Format 


Fee a= $e eww + 


{0p | AFBE | 


tonne t———- + 
oP = 91 


AFBF = Low order four digits of an absolute address in 
memory. The high order three digits are assumed to 
be zero. Indirect Field Lengths may be specified. 


Function 


If the resatved "AFBF"™ is equal to zero, set the 
Comparison Flags to EQUAL, and terminate the instruction 
without changing index register one (IxX1). 


If the resolved “AFBF"™ is non-zero, then the address 
formed from the "AFBF" is assumec to point to a sixteen 
bit. result descriptor area. Examine the first bit of this 
area. 


Tt. If it is equal to zero (no result descriptor present), 
examine the four digits (Clink address) immediately 
fotlowing the descriptor area. 


Aw If they are equal to "0000", set the Comparison 
Flags to EQUAL and terminate the instruction (no 
descriptor found). 


8B. If they are not equal to zero, they replace the 
original address value and the operation is 
repeated. The link aadresses are assumed to be 
absolute addresses. 


2. If tt ts equal to one (Cresult descriptor present), 
store a sign and Base Indicant character of "C7" and 
six digits of the absolute address of the descriptor 
area into index register one (IX1). 
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16.3. SCAN. RESULT DESCRIPTOR (SRD)/OP=91 (Continued) 


Examine the next bit. Set the Comparison Flags to HIGH if 
it. ts: a zero; otherudse. set them to. LOW and terminate the 
instruction. 


Undigits in the resolved AFBF or in the link addresses 
will cause an Address Error fault (AEX = 42). See 
Appendix A - la a Notes (€A.23) 

This. instruction may ony pe executed in Priviteged Mode. 


:. Canpertson Flags _ 


np ae a ee Se ee a. 


-See functional description for details. 


Overlap 


There are no overlap cases for this instruction. 
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16.4 CONVERT 1/0 (C1I0)/0P=85 

Format 

+ pe tam nn toe nn rn tonne nnn t 

] op £ AF | BF I A a | B | 

$e ef een $e ee fe ee wr fee nnn at 

OP = 85 


AF = Unused and reserved. May be specified as an indirect 
field Length. A literal flag will cause an Invalid 
Instruction fault (IEX = 21). 


BF = Unused & reserved,. but may be specified as an 
indirect field length. 


A = Address of the initial descriptor. Address may be 
indexed indirect or extended. The final address 
controlier must specify UN or cause an Invalid 
Instruction fault CIEX = 03). 


B = Address of the resultant descriptor. Address may be 
indexed indirect or extended. The final address 
controller must specify UN or cause an Invalid 
Instruction fault CIEX = 03). 


_ The format of the initial descriptor is as fottows: 


INFORMATION OIGITS 
Opcode Sytiable 00-05 
Environment Number 06-11 
Memory Area Number 12-13 
"A" Address (Convert) 14-19 
_“B" Address (Convert) : 20-25 
“c¢" Field 26-33 


Note - The lowest memory address = 00 
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16.4 CONVERT I/0 (CIO)/OP=85 (Continued) 


The format of the resultant cescriptor is as follows: 


INFORMATION. DIGITS 

Opcode Sytlable oe 00-05 

A Address C6-15 

B Address 16-25 

C. Field : 26-33 

Memory Area Status Number 34-39 
Function . 


This. instruction converts the relative addresses in the 
initiat descriptor to absolute addresses in the resultant 
descriptor, verifies that an 1/0 can be initiated to the 
specified memory area, and increments the “Number of I/0*%s 
in Process” field for that memory area in the Memory Area 
Status Table. 


The initial descriptor (A) is read from memory. If the I/0 
descriptor “A™ and "6" addresses are not mod 2 or contain 
undigits, or if the “A™ address is not less than the "8B" 
address, cause an Address Error fault (AEX = 01) and 
terminate the instruction with no further action. 


Locate and resolve the Memory Area Table (MAT) entry 
pointed to by the Environment Number and Memory Area 
Nugsber in the initiat descriptor (A). If the resolved MAT 
entry is a Memory Area Fautt Entry, then cause a Hard 
Memory Area Fault and terminate the instruction. 
Otherwise, if. the resolved MAT entry is not an Original 
Entry, then cause an Address Error Fault -(AEX = 04) = and 
terminate the instruction. Add the base value in the 
resolved MAT entry to the initial descriptor "A" and "8" 
addresses and store them in the resultant descriptor "A" 
and "8" addresses. If the addresses are greater than the 
associated Limit value, cause an Address Error fault 
.CAEX = 24) and terminate the instruction with no further 
action. 
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16.4 CONVERT 1/0 (CIO)/0P=85 (Continued) 


Move the initial descriptor Opcode Syllable and “C" fieid 
to the resultant descriptor. Move the Memory Area Status 
Table (MAST) Number from the resolved MAT entry to the 
resultant descriptor. Then use the MAST number as an array 
subscript into the Memory Area Status Table to tocate the 
MAST entry associated with this memory area. Examine the 
Status digit of this Memory Area Status Table entry. If 
the Inhibited I[/0 Memory Area flag is set, set the 
Comparison Flags to LOW and terminate the instruction with 
no further action. 


If the Inhibited I/0 Memory Area flag is reset, increment 
the "Number of I1/0*s in Process” field in the Memory Area 
_Status Table entry. If the result overflows the field, 
cause an Invalid Instruction fautt (CIEX = 05) and 
terminate the instruction with no further action. If no 
overflow, store the incresented number back in the field 
and set the comparison flags to EQUAL. 


This instruction may only be executed in Privileged Mode. 
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Té.5 1/0. COMPLETE (10C)/0P=98 
Format 
poe foeee a fowee few e wn ween foe ew owe] + 
-f OP ¢ AF | BF fT ae | B | 
fe fe fe fae ene $anewnne + 
- OP = 98 


AF = A Length of six (6) must be specifiec directly or as 
wi le —n Endérect. field Length or a literal. 


8F = Channel number... BF may have an indirect field 

-. Length. BF can specify any octal value from *00" to 
"77" or the non-octat value "O08". Use of any other 
channet numbers will cause an Invatid Instruction 
fault (IEX. = 26). 


A = Address of the six digit Memory Area Status Table 

op one MUber. Address may be indexed, indirect or 
extended. The final address controller must specify 
UN or cause an Invalid Instruction fault CIEX = 03). 


@ = Address of the eight digit resultant field. Address 

may be indexed indirect or extended. The final 

. address. controller s#ust specify UN. of cause an 
Invalid Instruction fault (CIEX = 03). 
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16.5 I/O COMPLETE (IOC)/0P=98 (Continued) 
Function 


- 


The 1/0 Complete instruction stores the unsigned 
difference between the I/0 buffer begin and end address 
registers for the specified channei (8F) in memory (B). 
(The begin address will have been incremented during the 
1/0 operation to show the number of bytes transferred.) 
This instruction examines the specified Memory Area Status 
Table entry ¢€A), decrements the “I/Os in Process" field 
and sets the comparison flags accordingly. 


1. If the f/0 Channel is busy, set the Comparison Flags 
to HIGH and terminate the instruction with no further 
action. 


If the I/0 Channel is not busy, continue as follows. 
If the specified channel number is the octal value 00 
to 77, using the specified channel number, store the 
. difference between the end address and the begin 
address at the specified memory Location (8) If the 
specified channel number is the non-octal value 08, 
store zero at the specified memory Location (8). 


2- Use the Memory Area Status Table Number (A) as an 
array subscript into the Memory Area Status Table to 
Locate the specified entry (See Section 5.6). If the 
Memory Area Status Table Number (A) is invalid 
Cundigits), cause an Address Error fault (CAEX = 34) 
and terminate the instruction with no further action. 


3. Examine the "Number of I/0's in Process” field 

Located. in the Memory Area Status Table entry. If it 

Ys equal to zero, cause an Invalid Instruction fault 

_ TEX = 05) and terminate the instruction with no 

further action. Otherwise, decrement the value of 

this field by one and store the result in the "Number 

of 1/0%s in Process” field cf the. specified MAST 
entry. 
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16.5 T/O COMPLETE CICC)/0P=98 CContinued) 


4e If the value of the "Nuaber of I/0"%s in Process* 

field is now equal to zero, examine. the Status digit 

of the Memory Area Status Table entry. If the 

'. Inhibited 1/0 Memory Area flag is set, set the 

Comparison Flags to LOW and: terminate the 
Ginstruction.. 


If the Inhibited 1/0 Memory Area flag is reset or if 

the value of the “Number of I/0's in Process” field 
is not equal to zero, set the Comparison Flags to 
EQUAL and terminate the instruction. 


This instruction may onty be executed in: Privileged Mode. 
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17 BINARY/DECIMAL CONVERSION 
17.1 DECIMAL TO BINARY (028)/CP=88 

Format 

$e een ter wn = fa nnn fF on ne we fp ee et 

{| op | AF | BF |. A H B H 

fen} cee fen fa own we we fj enn ween + 

aP = 88 

AF = Length of the source data field. Value may be 
indirect or a Literal. A Length of of "00" is equal 
to a length of 100. . 

BF = Length of the destination data field in units 
consisting of four binary bits each. Value may be 
indirect. A value of "00" is equal to a Length of 100 
units. 

A = Address of the decimal source data field. Address may 
be indirect, indexed or extended. The final address 
controller may be UN or UA. When the final 
controller is UA, the zone digits will be ignored. 
The final address controller must specify UN or UA or 
cause an Invalid Instruction fault CIEX = 03). 
Undigits in this field will cause = an Invalid 
Arithmetic Data fault. 

B = Address cf the binary destination data field. Address 


way be indirect, indexed or extended. The final 
address controller must specify UN ofr cause an 
Invalid Instruction fault CIEX = 03). 
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17.1 DECEMAL TO BINARY (D2B)/0P=88 CContinued) 


Function 


The decimal to binary instruction will read a decimal data 

. Field from a memory Location (A), convert the entire value 
to a binary representation and store the binary vaiue in a 
second memory Location (8). 


If the converted data Lenath is less than the destination 
data field (BF), . store the converted data “Right 
_dustified™ with leading zeros. 

If the converted vaiue exceeds the Length of the 
destination data field (8F), set the Overflow and 
terminate the instruction without storing the result. 


Comparison Flags 


ae ee eee ee ee ee eee oe 


Set the Comparison Flags. to EQUAL if the source data field 
. $s. equal to zero, otherwise, set them to “HIGH*™. 


Overlap 


This instruction has no overlap restrictions. 
EXAMPLE: (1). Decimal to Binary 
OP AF BF A B 


88 O03 O2 A FIELD CUN) 6 FIELD (UN) 


BEFORE AFTER 
A FIELD a | 174 unchanged 
B FIELD : ; nn AE 
COMPARISON —_— ‘an | HIGH 


OVERFLOW nn unchanged 
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17.1 DECIMAL TO BINARY €D28)/0P=88 (Continued) 


EXAMPLE: (2) Decimal to Binary - Overflow. Condition 


OP AF BF A B 


88 O03 O2 A FIELD (UN) @& FIELD (UN) 


BEFORE AFTER 
A FIELD 374 unchanged 
B FIELD ; an unchanged 
COMPARISON ann HIGH 


OVERFLOW nnn ON 


EXAMPLE: (3) Decimal to Binary - Mixed Controllers 


OP AF BF A B 


88 03 O3 A FIELD (UA) 8B FIELD CUN) 


BEFORE AFTER. 
A FIELD  FLF7FS unchanged 
B FIELD nnn OAE 
COMPARISON nan HIGH 
OVERFLOW nnn unchanged 
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17.2 BINARY TO DECIMAL (B2D)/0P=89 
Format 
fee we $e eee few tee ceseds dnaeiieenenementeeenentaas + 
{ oP | AF | BF I A I 8 | 
gern nn $m far ee fa eo a oe fe eee t+ 
‘OP = 89 


AF.= Length of the source data field in units of four 
-binary _bits each. Value may be indirect or a 
Literal. A value of "00" is equal to a length of 100 
units. 


BF = Length of the destination data field. Value may be 
indirect. A vatue of "00" is equal to a length of 
100. : 


A= Address of the binary source data field. Address may 
ws be indirect, indexed or extended. The final address 
controiler must specify UN or cause an Invalid 
Instructfon fautt (IEX = 03). ‘ 
4 


B= Address of the decimal destination data field. 
Address) may be indirect, indexed or extended. The 
final address controller may be UN or UA.j When the 
finat controller is UA, F zones will be inserted. 
The final address controller must specify UN or UA or 
cause an Invalid Instruction fault CIEX = 03). 


Function 


The binary to decimal instruction will read a binary data 
field from a memory Location (A), convert the entire value 
to a decimal representation and store the decimal value in 
a second memory location (8). 


If the converted data iength is less than the destination 


data field (BF), store the converted data “Right 
Justified” with leading zeros. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURRCUGHS CORPORATION a tan nn nnn nt 1997 5390 
SYSTEM DEVELOPMENT GROUP I 
PASADENA PLANT [ V SERIES INSTRUCTION SET 
| 
toe er eo e SSS SSS SS SS SS SS eS SS Se 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 313 
17.2 BINARY TO DECIMAL €52D)/0P=89 (Continued) 


If the converted value exceeds the length of the 
destination data field (BF), set the Overflow Flag and 
terminate the instruction without storing the result. 


Comparison Flags 


Set the Comparison Flags to EQUAL if the source data fiela 
is equal to zero, otherwise, set them to "HIGH". 


Overlap 


This instruction has no overlap restrictions. 


EXAMPLE: (1) Binary to Decimal 


OP AF BF A : 8 
© «g9 02,3. A FIELD (UND 8 FIELD (UND 
BEFORE AFTER 
A FIELD AE unchanged 
B FIELD ann 174 
COMPARISON nan HIGH 


OVERFLOW ann. unchanged 
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CB2D)/0P=89 (Continued). 


EXAMPLE: (2) Binary to Decimal - Overfiow. Condition 
OP AF BF A | 8 
88 O2 O2 A FIELD (UN) B FIELD (UND 
_ BEFORE AFTER 
A FIELO aE unchanged 
8 FIELD An . unchanged. 
OVERFLOW nnn ON 
COMPARISON nan. HIGH 
Example: (3) Binary to Decimal. - Zero Source Data 
OP AF BF A 8 
88 Te oT A FIELD CUN) 8 FIELD CUN) 
. BEFORE AFTER 
A FIELD. 000000000000 unchanged 
COMPARISON nan EQUAL 
OVERFLOW nan unchanged 
Example: (4) Binary to Decimal - Mixed Controdlers 
OP AF BF A B 
89 O03 O3 A FIELD (UN) 8B FIELD (UA) 
BEFORE AFTER. 
A FIELD OAE unchanged 
B FIELDS nnn FIFCFA 
COMPARISON nnn HIGH 
OVERFLOW nnn unchanged 
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18 TIME~OF—DAY TIMER 


Owe oe owe eww ee 


These instructions concern the operation of the 
time-of-day timer. The time-of-day timer is a twenty 
digit counter that counts up at a one microsecond rate. 
See Appendix A - Compatibility Notes (A.36). 


The time-of-day timer has the following format: 


INFORMATION DIGITS 

. Year ; ‘ ; 60 - G3 
Month : 04 - O5 
Day 06 - 07 
Reserved 08 
Microseconds 09 - 19 


Note - The lowest memory address = 00 
The time-of-day timer is set (OP = 97) once as a 
privileged instruction. It may be read COP = 95) by any 
user that requires the time-of-day. 


At midnight, software will initialize the. day, month, 
year, and microseconds via the STT instruction. 
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1821 READ TIME of DAY (RDT)/0P=95 
Format 
PRY pe any earn Pr etemeea 
[| oP | af | BF J A I 
$m} een fee en fen een + 
OP = 95 


AF = Unused & reserved, but may be specified as an 
_. tndtrect field Length. A titeral flag will cause an 


Invalid Instruction fault CIEX = 21). 


BF = Unused & reserved, but may be specified as an 
indirect field Length. 


A = Address of the memory Location where the twenty digit 
timer value is to be stored. Address may be indexed, 
indirect or extended. The final address controller 

- must equal UN or cause an Invalid’ Instruction fault 
Crex = 03). : as, oo 


Function 


The Read Time of Day instruction will store the twenty 
digit time-of-day timer at the memory Location specified 
by the "A" address. 


See Appendix A - Compatibility Notes (A.24). 


Comparison Flags 


..Not changed. 


OQvertap 


a oe ee 


There are no overlap cases in this instruction. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


BURROUGHS CORPORATION. tS SS SS Serta t 1997 5390 


SYSTEM DEVELOPMENT GROUP | 
PASADENA PLANT _ | WV SERIES INSTRUCTION SET 
1 
$e oe oe ee ee ww we oe ese weeewa wea anwaeenwewes 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 317 
18.2 SET TIME of DAY (STT)/0P=97 
Format 
$ret 2 nt ow nm to en + 
1 op |- ae | BE [- A. | 
a a hw an pe fa ew ewe we + 
OP = 97 


AF = Unused & reserved, but may be specified as an 
_tndirect field tength. A Literal flag will cause an 
Invalid Instruction fault (IEX = 21). 


BF = Unused & reserved, but may be specified as an 
'  Gndirect field length. 


A = Address of the memory Location where the twenty digit 
timer value is stored. Address may be indexed, 
indirect or extended. The final address controller 
must equal UN or cause an Invalid Instruction fault 
CIEX = 03). 


Function 


OED ED SO AS HO te 


The Set Time of Day instruction will Load the time of day 
timer with the twenty digit value Located in memory at 
"A". If the value is invalid (undigits), cause an Invalid 
Instruction fault CIXE = 07) and terminate the 
instruction. 

This instruction may only be executed in Privileged Mode. 
See Appendix A - Compatibility Notes (A.24). 


Comparison Flags 


Not changed. 


Overlap 


There are no overlap cases in this instruction. 
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MEASUREMENT 


an ae Oe a ee Pe ee me 


The Measurement register is an eight digit register with 


 gutputs. that are made available as external outputs of the 


processor so that they may be monitored by various 
hardware monitoring devices.. 


The format of the Measurement register is: 


INFORMATION ; | DIGITS 
titer se ign oS EE Ga GS. 
Name ; 06-07 


Note - The Lowest memory address = 00 


The MOPOK signal, available externally, will be held to 
"zero" at any time that the Measurement register is being 
changed and held to a “one” at ali other times. 
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19.1 MEASUREMENT OP (MOP) /0P=87 
Format 
| op | AF | BF I A a: ee | 
Hamre $a a $n fa we nn fe nt 
_ OP = 87 
AF = A Length of six (6) must be specified directly or as 


_ an indirect field length or a titeral. 


BF = A Length of six (6) must be specified directly or as 
an indirect fietd length. 


A = Address of the Setting field. Address may be indexed 
indirect or extended. The.final address controller 
controller must equal UN or cause an Invalid 
Instruction fault (IEX = 03). . 


B = Address of the Mask field. Address may be indexed 
indirect or extended. The final address controller 
controller must equat UN or cause —- an Invalid 
Instruction fault CIEX = 03). 
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19.1 MEASUREMENT OP (MOP) /0P=87 (Continued) 
Function 


oe ee awe oe 


The Measurement instruction is used to toad the User 
portion. of the. Measurement register. The Measurement . 

register is an eight digit register with outputs that are 
made. available as externak outputs of the processor so 

that they may be monitored by various hardware monitoring 
‘devices. 


. The six digit Mask field will be read from a memory 
tocation (8B) and used to determine which bits in the 
Measurement register are capable of being changed by the 
Setting field which is also located in memory (A). 


Each bit tin the Mask fieid that is equal to a “one” will 
permit the corresponding bit in the Measurement register 
‘User field to assume the state of the corresponding bit in 
the Setting Field (A). 


Each bit. in the Mask fieid that is equal to a “zero” will 
prevent . changes to the corresponding bit in the 
Measurement register User field. 


The MOPOK signal, available externally, will be held to 
"“zero* at any time that the Measurement register is being 
changed and held to a "one™ at all other times. 


The Measurement register is changed by the Virtual Branch 

Reinstate (OP = 93), Branch Communicate (OP = 30), Hyper 

Call CoP = 62), and Return COP = 63) instructions. It is 

also. changed by the Interrupt and Hardware Call 
- procedures.. : : 


--Burroughs Prior Written Consent Required For Sisclosure Of This Data-- 


BURROUGHS CORPORATION t---------—-----—---------+ 1997 5390 
SYSTEM DEVELOPMENT GROUP { 
PASADENA PLANT | V SERIES INSTRUCTION SET 

| 

wee we ee a we we ewe we we ew wwe we ew we eee eee 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 321 


2c MISCELLANEOUS 


we aewew een eeen= 


These instructions facilitate the implementation of the 
V-Series operating system. 


20.1 ; ALTER TABLE ENTRY (CATE) /0P=86 
Format 
i a a pone nn et 
| of | AF | BF } A | Bt. | 
0 ee i re oes 
OP = 86 
AF = Unused & reserved, but may be specified as an 


indirect fietd Length. A Literal flag will cause an 
Invalid Instruction fault (IEX = 21). 


BF Variant, may be specified as an indirect fietd 


length. 


BF = 00 marks the selected Memory Area Table entry as 
Unused. 


BF = Q1 performs a copy of a Memory Area Table entry. 
BF = 02 alters the task's Environment Table entry. 
BF = 03 alters the task"s Memory Area Table entry. 


BF = 04 signals the processor that a Memory Area 
Table entry was modified by a non—ATE instruction. 


The use of all other BF values is reserved and witl 
cause an Invalid Instruction fault (CIEX = 26). 


A = Address of the source operand. Address may be 
indexed, indirect or extended. The final address 
controller must equal UN or cause an Invalid 
Instruction fault CIEX = 03). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data—- 


$e wwe wwe wen meee 


| 
BURROUGHS. CORPORATION $s sss Ses Sa Hse see ras=t 
YSTEM DEVELOPMENT GROUP | 
ASATENA PLANT | V SERIES INSTRUCTION SET 
- | 


foe om cen ewe we oe ew ne ne wen owe ee wn ee we oe oe we 


COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION REV. A PAGE 322 


ey A Ee i ane EE ED ED a EE De oe > ee eee on ee ee Oe OOO OE Ow Owe ee Tee ee 


1997 5390 


2c.t ALTER TABLE ENTRY CATE)/0P=86 (Continued) 


When BF = 00 or SF = 04, this operand is unused. 
However, this. address must still have valid address 
syllable attributes. 


B = Address of the destination operand. Address may be 
indexed, indirect or extended. The final address 
controlier must equal UN or cause an Invalid 
Instruction fault CIEX = 03). 


When BF = 04, this operand is unused. However, this 
address must still have valid address syllable 
attributes. ; ; 
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2C.1 ALTER TABLE ENTRY “ATE)/0P=86 (Continued) 
Function 


BF = O00 WRITE UNUSED MEMORY AREA TABLE ENTRY 


The Write Unused Memory Area Table entry variant is used 
to store an Unused Entry in the Memory Area Table entry 
specified by the Envircnment Number and the Memory Area 
Number found in the destination operand (B5).. 


The eight digit destination operand contains the fotlowing 
information which is necesSary to tocate the desired 
Memory Area Table Entry. 


INFORMATION - DIGITS 
Environment Number ' 006-05 
Memory Area Number 06-67 


Note - The Lowest memory address = 00 


If the Destination Write Enable bit in the Environment 
Table entry associated with the destination operand is 
set, the destination entry is located using the 
Environment Number and the Memory Area Number found in the 
destination operand (8). Otherwise, cause an Invalid 
Instruction fault (IEX = 36) and terminate the instruction 
with no further action. 


If the Type digit of the destination entry is an Original 
Entry or a Memory Area Fault Entry, cause an Invalid 
Instruction fault (IEX = 35) and terminate the instruction 
with no further action. Otherwise, write an Unused Entry 
in the specified destination. 


Reload the current Memory Area Table using the Active 
Environment Number. 
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20.1 ALTER TABLE ENTRY CATE) /0P=86 CCont inued) 


BF = 01 COPY MEMORY AREA TABLE ENTRY 


The Copy Memory Area Table entry variant is used to 
generate a copy of the source Memory Area Table entry 
specified by the Environment Number and the Memory Area 
Number found in the source operand (A) and store the copy 
in the destination entry tocation specified by the 
Environment Number and the Memory Area. Number found in the 
destination operand oe 


Each eight digit loser aad contains the following 
information which its necessary to Locate the desired 
SESE? Area Table Entry. 


“INFORMATION OIGITS 
 Envéronment Nuaber 00-05 
Memory Area Number 06-07 


Mote -. The lowest memory adoress = 00 
The following operattons are performed by this variant: 


1. Resolve the destination Memory Area Table entry 
specified by the Environment Number and the Memory 
Area Number contained in the destination operand (8). 
If the Type digit of the resolved destination entry 
ts an Original entry or a Memory Area Fault entry, 
cause an Invalid Instruction fault CIEX = 35) and 
terminate the instruction with no further action. 


2- Resolve the source MAT entry specified by the 
Environment Number and the Memory Area Number found 
4m the source operand (A). If either the Source Copy 
..Enable bit in. the Environment Table entry associated 
‘with the source operand or the Destination Write 
Enable bit in the- Environment Table entry associated 
".  . . With the destination operand is not set, cause an 
Invalid Instruction fault CIEX = 36) and terminate 

the instruction with no further action. 
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20.1 ALTER TABLE ENTRY CATE)/0P=86 (Continued) 


3. If the resolved sourced MAT entry belongs to the 
current task, then store a "C™ Copy descriptor which 
points to that resolved source MAT entry. 


If the resalved source MAT entry belongs to another 
task, then store an "E" Copy descriptor entry, which 
points to that resolved source MAT entry. 


4& Reload the current Memory Area Table using the Active 
Environment. Number. 
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20.7 ALTER TABLE ENTRY CATE) /OP=86 (Continued) 


= O2 ALTER TASK*S ENVIRONMENT TABLE ENTRY 


The Alter Task*s Environment Table Entry variant is used 
to adter an existing Environment Table entry, specified by 
the destination operand (8), to be a copy of (identical 
to) the Environment. Table entry specified by the source 
operand (A). - 


The source operand (A) format is: 


INFORMATION  ... . OFFSET 
Environment Number 00 - 05 
Task Number 06 - 09 


‘The destination operand (B) format is: 
INFORMATION OFFSET . 
Environment Number 00 - 05 


The destination Environment Number must be a é§decimat 
non-zero value. The source Environment Number must be a 
valid MCP or USER Environment Number. The source Task 
Number must be a decimal value. 


The following operations are performed by this variant: 


‘¥. tocate the source Reinstate List entry by using the 
Task number, contained within the source operand CA), 
as an array subscript into the Reinstate List. 


2. Locate the source Environment Table by using the 
Environment Table address contained within the source 
Reinstate List entry. Use the Environment Number 
contained within the source operand (A) as an array 
subscript into this Environment Table. If the source 
Environment. Number is greater than the Number of 
Entries in Environment Table fieid, contained within 
the source task*'s Reinstate List Entry, cause an 
Address Error fault CAEX = 57) and terminate the 
instruction with no further action. 
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20.1 ALTER TABLE ENTRY CATE)/OP=86 (Continued) 


3. Locate the destination entry using the Environment 
_ Number containea in the destination operand (8) as an 
array. subscript into the appropriate Environment 
Fable. If the first digit of the Environment Number 
is equal to "0 - 9", this six digit number represents 
an array subscript into the current User Environment 
Table of 000000 to 999999. If the Environment Number 
is equal to or greater than the value of the Number 
of Entries in the USER Environment Table field 
-Cblocated in the Reinstate List Entry for this Task), 
cause an Address Error fault CAEX = 57) and terminate 
the instruction with no further action. 


If the first digit of the Environment Table is not 
"0-9", cause Address Error (AEX = 52) and terminate | 
the instruction with no further action. 


4. Copy the contents of the source Environment § Table 
entry to the destination Environment Table entry. 


5. Reload the current ee eeny Area Table using the Active 
- Environment Number. 


For proper operation of this variant the following points 
must be followed. However, these points are not enforced 
by the hardware. : 


1. The destination EN must never be equal to the 
currently active EN. 


2@- The source MAT (pointed to by the EN/Task number 

pair) can never contain copy descriptors because 
these copy descriptors wilt not resolve correctly. 
Any pointers that may be affected by this instruction 
wpust be recalculated. 
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2c.1 ALTER TASLE ENTRY CATE) /0P=86 (Continued) 


F = 03 COPY ALTERNATE TASK'S MEMORY AREA TABLE ENTRY 


The Copy Alternate Tasks Memory Area Table entry variant 

is used to generate a copy of the source Memory Area Table 

entry, specified by the source operand (A) and store the 

copy in’ the current task*"s destination operand (B). The 

format of the source and destination operands are defined 
. below. . 


The source “operands Gar format is as follows: 


“Inforration —* eee Offset 

Environment Number oc - 05 
Memory Area Number 06 - 07 
Task Number . os 08 — 11 


The destination operands (8): format is (The format is” 
identical to BF = O61 variant of the ATE source and 
. destination operands) : 


‘Information “es a eae Offset. 
Environeent. Number | : | 00 - 05 
Memory Area Number 06 - 07 


The following operations are performed by this variant: | 


1. Locate and resolve the destination MAT entry using 
the Environment Number and the Memory Area Nuasber 
contained in the destination operand (8). 


2. If the Type digit of the destination entry is = an 
Originat Entry or a Memory Area Fault Entry, cause an 
.Invatid Instruction fault CIEX = 35) and terminate 
the instruction with no further action. 
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20.1 ALTER TABLE ENTRY (ATE)/OP=86 (Continued) 


3. Locate and resolve the source MAT entry using the 
Task Number, Environment Number, and Memory Area 
Number contained in source operand (A). 


4. If either the Source Copy Enable bit in the 
Environment Table entry associated with the resotved 
source entry OR the Destination Write Enable bit in 
the Environment Table entry associated with the 
destination operand are NOT SET, cause an Invalid 
Instruction fault (IEX = 36) and terminate = the 
instruction with no further action. 


5. Store an “E" Copy Type Entry, containing the absolute 
address of the resolved source entry (A), into the 
destination entry (8). 


6. Use the Active Environment Number to reload the 
current Memory Area Table from memory using the 
Active Environment Number. 

BF = Q4 NOTIFICATION OF MAT MODIFICATION BY NON<ATE INSTRUCTION 
This variant performs no significant operation other than 

to notify the processor that a Memory Area Table Entry was 
changed by an instruction other than an ATE instructicn. 

It is necessary for those processors which cache Memory 

Area Base/Limit pairs to always be notified by some sort 

of ATE instruction when a MAT entry is modified. 


This instruction may only be executed in Privileged Mode. 
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20.2... LOAD. INDEX: REGISTERS (CLIX) /0P=67 
Format 
$e ie ne fp ee fer enn + 
| op | AF | BF I A I 
$e men fee wn $ ewe $e ore een t 


op = 67 


AF = Unused. AF may be indirect but a literal ftag wilt. 
cause an Invalid Instruction fault (IEC = 21). 


a 
bs | 
i} 


Load Variant and may be specified as an indirect 
field Length. The variants are specified after any 
Indirect Field Length has been resolved.. 


The Least significant digit of the BF field specifies 
the insert of a Base Indicant value into the result 
as: fottlouws: 


VARIANT . 7 BFL 


Base Indicant Value #7 
Base Indicant Value #6 
Base Indicant Value #5 
Base Indicant Value #4 . 
Base Indicant Vatue #3 
Base Indicant Value #2 
Base Indicant Value #1 
No Base Indicant Vaiue 


OM MNWEU AN 


The: use of aii other BFL values is reserved and will 
cause an Invalid Instruction fault CIEX = 26). 
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20.2 LOAD INDEX REGISTERS (LIX) /0P=67 (Continued) 


The most significant digit of the 8F field specifies 
the Index Register to be Loaded as follows: 


VARIANT BFM 


Load Index Register #7 

Load Index Register #6 _ 

Load Index Register #5 

Load Index Register #4 

Load Index Register #3 

Load Index Register #2 

Load Index Register #1 

Load Mobil Index Registers (4) 


Oe NWHUOA A 


The use of ail other B8FM values is reserved and will 
cause an Invalid Instruction fault (IEX = 26). 


A = Address of the Index Register field. Address may be 
indexed, indirect or extended. The final address 
controller must equat UN of cause an Invalid 
Instruction fault (TEX = 03). 
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20.2 LOAD INDEX REGISTERS CLIX)/O0P=67 (Continued) 


Functicn 


> a a sa 


The. Load Index. Register instruction provides the memory 
address (A) of the starting Location of either an eight 
digit field that contains the value that is to be Loadea 
into the specified Index Register (B8FM) or the starting 
Location of a 32-digit field that contains the values that 
are to be loaded into the four Mobile Index Registers 
ttkte Ix5, 1x6 & 1X7). 


each ‘eight digits sepresents an index register of the 
following format: 


INFORMATION | DIGITS . 
Sign , , 00 
Base Indicant O1 
Address 02-07 


Note - The lowest eemory address = 00 


If the Load variant (BFM) specifies the toad of a single 
register and if a Base Indicant is specified (BF™ = O/),. 
the vatue contained in the least significant digit of 8F 
is. inserted into the Base Indicant digit of the specified 
Index. Register. See Appendix A - Compatibility Notes 
(A.32) for valid Base Indicant values. 


The Mobile Index Registers (1X4, IK5, Ix6, & 1X7) are 
registers in the hardware (Ci.e., not Located in main 
memory)... When the remaining Index Registers CIX1, 1x2, & 
IX3) are loaded, the associated memory location (8, 16, & 
24 relative to Base #0) wiil be upeetee to the value found 
. in the *A" eperant= 
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20.3 STORE INDEX REGISTERS (S1X)/0P=68 
Format 


fee fe Fao nn pane -+ 
-] oF | aF J BF I A | 


OF = 68 


AF = Reserved and unused. AF may be indirect but a literal 
flag will | cause an Invalid Instruction fault 
CIEX = 21). 


BF = Store Variant and may be specified as an indirect 
field length. The following variants may be specified 
by this field after any Indirect Field Length has 

. been resolved: 


VARIANT , BEM 


> > ae are n=ae 


Store Index Register #7 
Store Index Register #6 
Store Index Register #5 
Store Index Register #4 
Store Index Register #3 
‘Store Index Register #2 
Store Index Register #1 
Store Mobil Index Registers (4) 


oO W SUA 


The use of all other BF values is reserved and witl 
cause an Invalid Instruction fautt C(CIEX = 26). 


A = Address of the Index Register field. Address may be 
indexed, indirect or extended. The final address 
controller must equal UN or cause an Invalid 
Instruction fault CIEX = 03). 
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20.3 STORE INDEX REGISTERS (SIX)/OP=68 (Continued). 
Function 


a 


The Store Index Register instruction provides the ‘memory 

address (A) of the starting location of either an eight 

digit field that will be used to store the specified (SFM) 

Index. Register or the starting location of a 32-digit 

field that will be used to store the the four Mobil Index 
/ Registers CIX4, IXS, 1X6 & 1X7). 


€ach eight digits represents an index register of the 
following format: 


_ INFORMATION DIGITS 
Sign = 00 
Base Indicant © O1 
Address 02-07 


. Note - The Lowest memory address = 00 


See hopendts A -. ia cea Notes (A.32) for valid Base 
Indicant values. 
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2C.4 LOCK/UNLOCK (LOK) /OP=60 

Format 

; maa tea Ae Manas ia ine Aa eae + 

{1 op | AF | BF | A | 

$e mm an Fenn ton nn tenn ee === + 


op = 60 

AF = Unused & reserved, but may be specified as an 
indirect field Length. A Literal flag will cause an 
Invalid Instruction fault (IEX = 21). 

BF = Instruction Variant and may be indirect. 


VARIANT FUNCTION 


09 Event Cause and Reset 
038 Event Reset and Wait 
07 Test Happened Status 
06 Event Reset 

05 Event Wait 

04 Event Cause 

02 Conditional Lock 

01 Unconditional Lock 

oo Unlock 


ALL other BF values are reserved and wilt cause an 
Invatid Instruction fault CIEX = 26). 


A = Address cf the Lock/Event structure. Address may be 
indexed, indirect or extended. The final address 
-controiler must equal UN or cause an Invalid 
Instruction fault CIEX = 03). 


If “BF" has a value of 00-02, “A"™ represents a Lock 
Structure. ; : 


If "BF™ has a value of 04-09, "A" represents an Event 
Structure. 
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20.4 LOCK/UNLOCK {LOK)/0P=60 (Continued) 


The Lock Structure format is as follows: 


INFORMATION. : - OIGITS 
tock Status. Field. « © . 00-01 
Lock Owner Field 02-05 
Lock Waiter Link Field. 06-09 
Lock Number Field 10-13 
Lock. Number Link Field 14-17 
Reserved “Sake Bw 18-19 


Note - The Lowest memory address = 00 


The Event Structure format is as follows: 


INFORMATION ' OIGITS 
‘Event Status Field «x 00-01 
Event State Field 02-05 
, - Event Waiter Link Field 06-09 
Event Designator evete 10-13 
Event Count T4-1T9 


Note - - The lowest memory address = 00 
* See Appendix A - Compatibility Notes (A.37) 


If any of the Lock/Event Structure values are invalid 
Cundigits), cause an Invalid Instruction (IEX = 07). 


Function 


This: instruction examines the tLock/Event Structure (A) 
‘and, . according to its value and the instruction variant 
(BF), will modify, if necessary, the Lock/Event Structure 
(A) and associated tock fields within the Reinstate List 
entry for the current task and other tasks owning or 
contending for the Lock or event. 
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20.4 LOCK/UNLOCK (LOK)/0P=60 (Continued) 


The processor must determine if a tock is owned or 
available. If the Owner Field of the Lock Structure is 
equal to zero, the lock is available. If it is not equal 
to zero, the Lock is owned. 


The processor must determine if an event has happened. If 
the Event State Field is atl "zeroes", the event has 
happened. If the Event State field is ail hexadecimal 
“F"™s, the event has not happened. If the Event State Field 
contains any other value, cause an invalid instruction 
fault CIEX = 06) and terminate the instruction with no 
further action. 


The machine dependent Lock Status Field of the Lock/Event 
Structure (A) may aiso be used to represent the status of 
the structure with one value representing owned and 
another representing available. This specification will 
always refer to the Owner Field of the Lock Structure (A) 
with the understanding that some systems may incorporate 
this feature. See Appendix A - Compatibility Notes 
CA.37).) 


This instruction may only be executed in Privileged Mode. 
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20.4 LOCK/UNLOCK (LOK)/0P=60 (Continued) 


BF = 0G - UNLOCK 


This vartant releases a Lock and, if any task is waiting 
for this lock, causes an interrupt to the MCP Kernel. 


Read the Lock Structure (A) from memory. The vaiue of the 
"Lock Owner Field™ must equal the current Task Number 
located in absolute memory Location 82 or cause an Invalid 
Instruction fault CIEX = 06) and terminate the instruction 
with no further action. 


Store zeros into the “Lock Owner Field® of the Lock 
Structure (A) to indicate that this lock is now available. 


Compare the “Lock Number Field" of the Lock Structure (A) 
with the “MCP Canonical Lock Number" field Located in the 
Reinstate List Entry for the current task. If they are not 
equal, cause an Invalid Instruction fault CIEX = 06) and 
terminate the instruction with no further action. 


If the number fields are equal, store the contents of the 
“tock Number Cink Field” of the Lock Structure (A) into 
the "MCP Canonical Lock Number" field, located in the 
Reinstate List Entry for the current task. 


Examine the “Lock Waiter Field" of the Lock Structure (A). 


If it is equal to zero, set the Comparison Flags to EQUAL 
and terminate the instruction. 
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20.4 LOCK/UNLOCK (LOK)/OP=60 (Continued) 


If the “Lock Waiter Link Field" is not equal to zero, 
execute the fotlowing procedure. 


1. The Reinstate List pointer has been Located with a 
Write Hardware Register Cop = 65:8F = 00) 
instruction. The four digit “Lock Waiter Field” of 
the Lock Structure (A) is used as am array subscript 
into this table to locate a new Reinstate List Entry. 
A sign and Base Indicant character of "C7" and six 
digits of the absolute address of this Reinstate List 
Entry are stored absolute memory Location 24 - 31 
Cabsotlute 1X3). 


2. . Store the Released Lock Flag (03) into the 
Instruction Interrupt Cause Descriptor in absolute 
memory locations 32 - 33. 


“3. Set the Comparison Flags to HIGH and cause an 
Interrupt procedure to be executed that stores the 
address of the next instruction to be executed in the 
Interrupt Frame. ; 
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20.4. LOCK/UNLOCK (LOK)/0P=60 (Continued). 
= 01 - UNCONDITIONAL LOCK 


This variant competes. for the lock specified by the Lock 
Structure (A) and, if the lock is owned, causes an 
interrupt to the MCP Kernel. 


Read the Lock Structure (A) from memory. 


Compare the "Lock Number Field" of the Lock Structure (A) 
. with the “MCP Canonical Lock Number” field, tocated in the 
Reinstate List Entry for the current task. If the “Lock 
Nuaber Field" is tess than or equal to the "MCP Canonical . 
Lock Nuaber™ field, cause an Invalid Instruction fault 
(IEX. = 06) and terminate the instruction with no further 
action. ; : 


Lf the Lock is se ateauic: store the current task number C4 
digits), Located in absolute memory Location 82, into the 
“Lock Owner Field” and store zeros into the “Lock Waiter 
Link Field” of the Lock Structure (A) and execute the 
‘following procedure. a 


. tT. Copy the contents. of the “MCP Canonical Lock Number* 
field, tocated in the current Reinstate List Entry, 
into the “Lock Number Link Field™ of the Lock 
Structure (A). 


2. Copy The contents of the "Lock Number Field" of the 
-Lock Structure (A) into the "MCP Canonical Lock 
Number" fietd, located in the Reinstate List Entry 
for the current task. 


3. Set the Comparison Flags to ESuAe and terminate the 
‘instruction. 
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20.4 LOCK/UNLOCK (LOK) /0P=60 (Continued) 


If the Lock is owned, execute the following procedure. 


1. Copy the “tock Owner Fieid” of the Lock Structure (A) 
into the “Task Number Owning” field Locatea in the 
Reinstate List Entry for the current task. 


2. Copy the “Lock Waiter Link Field” of the Lock 
Structure (A) into the “Next Task in List" field 
Located in the Reinstate List Entry for the current 
task. 


3. The four digit “tock Owner Field” of the Lock 

Structure (A) is used as an array subscript into the 

' Reinstate List to Locate a new entry. A sign and 

Base Indicant character of "C7" -and six digits of the 

absolute address of this Reinstate List Entry. are 

stored absolute memory location 24 - 31 (absolute 
Ix3). 


4. Store the current Task number, located at absolute 
- memory Location 82, into the “tock Waiter Link Field” 
of the tock Structure (A). 


5. Store the Waiting Lock flag (01) into the “State 
Indicator" field located in the Reinstate List Entry 
for the current task. 


6. Store the Failed Lock Flag (01) into the Instruction 
Interrupt Cause Descriptor in absolute memory 
Locations 32 - 33. 


7e Ignore the Trace Mode Bit. Even if in trace mode, do 
not perform a Trace Hardware Catt following this 
instruction. 


8. Set the Comparison Flags to LOW and cause an 
Instruction Interrupt to the MCP Kernel that stores 
the current instruction. address in the Interrupt 
Frame. 
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20.4 LOCK/UNLOCK (LOK)/0P=60 (Continued) 


= 02 - CONDITIONAL LOCK 


This variant attempts to obtain the Lock specified by the 
“Lock Structure (Abe 


If the Lock tis available, perform the following: 


1. Compare the "Lock Number Field" of the Lock Structure 
CA) with the. "MCP Canonical Lock Number" field 
tocated in the Reinstate List Entry for the current 
task. -If the "Lock Number Field“ is less than or 
equal to the “MCP Canonical Lock Number® field, cause 
an Invalid Instruction fault CIEX = 06) and terminate 
the instruction with no further action. 


2. If the “Lock Number Field“ is greater than the "MCP 
Canonicat Lock Number, store the current task number 
(4 digits), located in absolute memory Location 8&2, 
into the “tock Owner Field™ and store zeros into the 
“Lock Watter Link Field" of the Lock Structure (A). 


3. Copy the contents of the “MCP Canonical Lock Number" 
field, -located in the Reinstate List Entry for the 
current task, into the “Lock Number Link Field" of 
the Lock Structure (A). 


4. Copy the contents of the “Lock Number Field”. of the 
Lock Structure (A) into the “MCP Canonical Lock 
Number” field, located in the Reinstate tist Entry 
for the current task. 


5. Set the Comparison Flags to EQUAL and terrminate the 
instruction. 


- If the Lock is owned: 


1. If the “Lock Owner Field" equals the Task Number, set 

a the Comparison. Flags to LOW and terminate the 
instruction with no further action. If the owner is 
not the current task, set the Comparison Flags to 
HIGH and terminate the instruction with no further 
action. 
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2C.4 LOCK/UNLOCK (LOK)/0P=60 (Continued) 


BF = 04 - EVENT CAUSE 


This variant causes an Event and signals this fact to ali 
tasks that are waiting for this event. 


Read the Event Structure (A) from memory. If the “Event 
Designator Field" is not ecual to zero, cause an Invalid 
Instruction fault CIEX = 06) and terminate the instruction 
with no further action. 7 


If the Event is in the Happened state, increment the 
"Event Count Fietd™ by one Cif it was originally at the 
maximum value for the container, set it to zero), set the 
Comparison Flags to Equat and terminate the instruction 
with no further action.. 


If the Event is in the Not Happened state, increment the 
“Event Count Field" of the Event structure (A) by one Cif 
jt was originally at the maximum value, set it to zero, 
and set the Event State Field to the Happened State. 


Examine the “Event Waiter tink Field" of the Event 
Structure (A). If it is equal to zero, set the Comparison 
Flags to EQUAL and terminate the instruction with no 
further action. 


If the “Event Waiter Link Field" is not equat to zero, 
execute the following procedure. 


4. The four digit “Event Waiter Link Field” of the Event 
Structure (A) is used as an array subscript into the 
Reinstate List to locate a new entry. A sign and 
base indicant character of "C7" and six digits of the 
absolute address of this Reinstate List Entry- are 
stored at absolute memory locations 24 - 31 (absolute 
Ix3). , 


2. Store the Released Event Flag (04) into the 
Instruction Interrupt Descriptor in absolute memory 
locations 32 - 33. 


3. Set the Comparison Flags to HIGH and cause an 
Instruction Interrupt to the MCP Kernel that stores 
the address of the next instruction to be executed in 
the Interrupt Frame. 
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20.4 LOCK/UNLOCK (LOK) /0P=60 (Continued) 
= 05 - EVENT WAIT 


This variant will cause the current task to wa 
suspended) until the specified event is caus 
currently in the Not Happened State. 


Read the Event Structure (A) from memory. If 
Oesignator Field” is not equal to zero, caus 
Instruction fault’ CIEX = 06) and terminate the 
with no Foren: Sec ton< : 


If the event. is in the Happened: State, set the 
Flags to EQUAL and terminate the instruc 
further action. 


‘If the event is in the Not Happened State, 
fellowing procedure. 


“T.: Copy the "Event Waiter Link Field" of 

; . Structure CA) into the “Next. Task in 
located: in the Reinstate List Entry for 
task. 


2. Store the current Task nuaber, located 
memory tocation 82, into the “Event 
Field” of the Event Structure (CA). 


36 Store the Waiting Event flag (02) into. 
‘Indicator® field tocated in the Reinstat 
for the current task. 


4. Store a Failed Event flag (02) into» the 
Interrupt. Cause Descriptor in abso 
locations. 32 =- 33. 


Se Set the Comparison Flags to LOW and 
' Instruction Interrupt to the MCP Kernel 
. the next. instruction address in the Inter 
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20.4 LOCK/UNLOCK (LOK)/0P=60 (Continued) 


BF = 06 - EVENT RESET 


This variant resets the Happened State of the event to the 
Not Happened State. ; 


Read the Event Structure (A) from memory. If the “Event 
Designator Field" is not equal to zero, cause an Invalid 
Instruction fault CIEX = 06) and terminate the instruction 
with no further action. 


If the event is in the Not Happened State, set the 
Comparison Flags to HIGH and terminate the instruction 
with no further action. 


If the event is in the Happened State, reset the “évent 
State Field" to the Not Happened State and store zeroes 
into the "Event Waiter Link Field” of the Event Structure 
(A). 


Set the Comparison Flags to EQUAL and terminate the 
instruction. 


BF = O07 - EVENT TEST HAPPENED STATUS 
This variant tests whether or not an Event Happened. 


Read the Event Structure (A) from memory. If the “Event 
Designator Field” is not equal to zero, cause an Invalid 
Instruction fault CIEX = 06) and terminate the instruction 
with no further action. 


If the event is in the Not Happened State, set the 
-Comparison Flags to HIGH and terminate the instruction 
with no further action. 


If the event is in the Happened State, set the Comparison 
Flags to EQUAL and terminate the instruction with no 
further action. 
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20.4 LOCK/UNLOCK (LOK)/OP=60 (Continued) 


BF = 08 - EVENT RESET AND WAIT 


This variant resets an Event Structure. to the Not Happened 
state and forces the current task to wait (e.g., become 
suspended) unit the event &as been caused. 


Read the Event Structure (A) from memory. If the “Event 
Designator Field" is not equai to zero, cause an Invalid 
Instruction fault (IEX = 06) and terminate the instruction 
with not further action. 


Reset the Event State Field to the Not Happened State, 
then execute the following procedure. 


1. Copy the “Event Waiter Link Field" of the Event 

Structure (A) into the "Next Task In List" field 

located in the Reinstate List Entry for the current 
task. 


2... Store. the Current Task Number located in the current 
Reinstate List Entry into the “Event Waiter Link 
Fieid™ of the Event Structure (A). 


3. Store the Waiting Event flag (02) into the “State 
Indicator" field located in the Reinstate List Entry 
for the current task. 


4. Store the Failed Event flag (02) into the Instruction 
Interrupt Cause Descriptor in absotute memory 
locations 32 - 33. 


Ss. Set the Comparison flags to "Low" and cause an 


Enstruction Interrupt- to the MCP Kernel that stores. 
the next instruction address in the Interrupt Frame. 
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20.4 LOCK/UNLOCK (LOK)/0P=60 (Continued) 


BF = 09 - EVENT CAUSE AND RESET 


This variant causes an Event, allowing any tasks which 
were waiting for the event to continue processing, and 
leaves the Event Structure in the Not Happened state. 


Read the Event Structure (A) from memory. If the “Event 
Designator Field" is not equal to zero, cause an Invalid 
Instruction fault CIEX = 06) and terminate the instruction 
with no further action. 


Increment the “Event Count field™ by one. Reset the Event 
State Field to the Not Happened state. ‘ 


Examine the “tvent Waiter Link Field” of .the Event 
Structure (A). If it is equal to zero, set the Comparison 
Flags to “Equal” and terminate the instruction with no 
further action. 


If the "Event Waiter Link Field" is not equal to zero, 
execute the following procedure. 


Te The four-digit "Event Waiter Link Field” of the Event 
Structure (A) is used as an array subscript into the 
Reinstate List to locate a new entry. A sign and base 
indicant character of "C7" and six digits of the 
absolute address of this Reinstate List Entry are 
stored at absolute memory Locations 24 - 31 Cabsolute 
1x3). 


ce Store the Reteased Event flag (04) into the 
Instruction Interrupt Cescriptor in absolute memory 
tocations 32 -. 33. 


3. Set the Compariscn Flags to “High” and cause an 
Instruction Interrupt to the MCP Kernel that stores 
the address of the next instruction to be executed to 
‘be saved in the Interrupt Frame. 
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20.5. 


INITIALIZE LOCK/EVENT STRUCTURES. (ILS) /0P=69 


Format 
Heenan poem a tan fo ep ny 
ft op | AF J BF If AS I B J 
OP = 69 
= Length of the & operand in digits. AF may be 


AF 


BF 


“specified as. indirect or as a Literal. Value has to 


be 1, 4, or 6, otherwise an Invalid Instruction fault 
CIEx = 20) will be caused. 


Instruction Variant and may be indirect. 


Variant Function 
G2 Counted Wait 
fue Ot Create Lock 


00 Create Event. 


_ ALL other BF values are reserved and will cause an 


a 2 


Invalid Instruction fault (IEX = 26) if used. 


Address of the initial state data for the Event/Lock 
being initialized or used. The address may be 
indexed, indirect, or extended. The final address 
controller must be UN or an Invalid Instruction fault 
will be caused (IEX = 03). If “BF” is O00, this is 
the address of a Boolean value which determines 
whether the Event Structure being created wilt 
initially be in the Happened state or in the Not 
Happened state. If “BF” is 01, this is the address of 


the canonical number for the created Lock Structure. 


If “BF" is O2, this is the address of the count value 
to be used to determine whether to Wait or not. 
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20.5 INITIALIZE LOCK/EVENT STRUCTURES CILS)/0P=69 (Continued) 
8 = Address of the Event/Lock Structure being 


initializea. The address may be indexed, incirect, or 
extended. The final address controller must be UN or 
an Invalid . Instruction fault will be caused 
CIEX = 03). &<If "BE" is OO aor O02, this is the address 
of an Event Structure. If "BF" is 01, this is the 
address of a Lock Structure. 


Function 


= = ee a 


This instruction creates and initializes a Lock Structure 
cr an Event Structure in memory, or performs a counted 
wait on event. This instruction may only be executed in 
privileged sode. 
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20.5. INITIALIZE LOCK/EVENT STRUCTURES CILS)/O0P=69 (Continued) 


BF = 00 - CREATE EVENT 


This: variant creates an Event Structure in either the 
Happened state or the Not Happened State. 


If the A Operand is non-zero (Boolean true), create an 
Event Structure at the B Address in the Happened state. If 
the A Operand is zero (Boolean false), create the Event 
Structure in the Not Happened state. ALi other fields in 
. the event are cleared to zeroes and the comparison § flags 
remain unchanged... 


= 01 - CREATE LOCK 


This variant creates a tock Structure in the available 
state with a canonical Lock Number as specified by the A 
Operand. : ; 


If the A Operand is zero, cause an Invalid Instruction 
fault CIEX = 06) ana terminate the instruction with no 
further action. If it contains undigits, cause an Invalid 
Instruction fault CIEX = 07) and terminate the instruction 
with no further action. . 


. Create a Lock Structure in the processor-dependent 

available state, with the “Lock Number Fiela® set to the 
value provided by the A Operand and atl other fields 
cleared to zero. 


The comparison flags remain unchanged. 
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26.5 INITIALIZE LOCK/EVENT STRUCTURES (1LS)/0P=69 (Continued) 
BF = O02 - COUNTED WAIT 


This variant uses the count provided by the A Operand as a 
guard to. determine whether to perform the “Wait” function 
on the Event Structure described by the 8 Address. 


Read the Event Structure (8) from memory. If the “Event 
Designator Field" is not equai to zero, cause an Invalid 
Instruction fault (IEX = 06) and terminate the instruction 
with no further action. 


Read the 6-digit A Operand from memory. If the value of 
the A. Operand is not equal to the “Event Count Field” in 
the Event Structure (8), set the comparison flags to equal 
and terminate the instruction with no further action. 


If the value of the 6-digit A operand is equat to the 
*Event Count Field" in the Event Structure (8B), examine 
the processor-dependent state of the Event. If it is in 
the Happened state, set the comparison flags to EQUAL and 
terminate the instruction with no further action. If it 
is: in the Not Happened state, execute the following 
procedure. : 


Te. Copy the “Event Waiter Link Field" of the Event 
Structure (A) into the "Next Task In List” field 
Located in the Retnstate List Entry for the current 
task. 


le Store the Current Task Number located in the current 
Reinstate List Entry into the “Event Waiter Link 
Field" of the Event Structure (A). 


3. Store the Waiting Event flag (02) into the "State 
Indicator" field Located in the Reinstate List Entry 
for the current task. 


4. . Store a Failed Event flag (02) into the Instructicn 
Interrupt Cause Descriptor . in absolute memory 
Locations 32 - 33. 


5. Set the Comparison Flags to LOW and cause an 


Instruction Interrupt to the MCP Kernel that stores 
the next instruction address in the Interrupt Frame. 
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20.6 MOVE LOCK STRTUCTURES (MLS) /0P=6A 


Format 

1 op {| AF | BF I A 1 B | 

De ee ee tonne =e + 

OP = 6A 

AF = Unused and Reserved, but may be specified as an 


Indirect Field length. A Literal flag will cause an 
Invalid Instruction fautt CIEX = 21).- 


BF = Instruction Variant and may be indirect. 


Variant Function 
01 Move Lock Owner 
00 Move Event Count 


A = Address of the Lock Structure or Event Structure. 
Address may be indexed, indirect, or extended. The 
finat address controller must be UN or an Invalid 
Instruction fault will be caused (IEX = 03). 


8 = Address of the receiving field for the information 
being moved from the Lock Structure/Event Structure. 
The address may be indexed, indirect, or extended. 
The final address controller must be UN or an Invalid 
Instruction fault will be caused (IEX = 03). 


Function 


This. operator moves the specified piece of state from an 
Event Structure (BF = 00) or a Lock Structure (BF = 01) to 
an identically sized destination field. This instruction 
may only be executed in privileged mode. 
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20.6 MOVE LOCK STRTUCTURES (MLS)/0P=6A (Continued) 


BF = 00 ~ MOVE EVENT COUNT 


Read the Event Structure (A) from memory. If the “Event 
Designator Field" is not equal to zero, cause an Invalid 
Instruction falult CIEX = 06) and terminate the 
instruction with no further action. 


If the "Event Count Fieldad™ contains undigits, cause an 
Invalid Instruction Fault (IEX = 07) and terminate the 
tnstruction with no further action. 


Move the 6 digit "Event Count field” from the Event 
Structure (A) to the 6 digit destination field specified 
by the B Address. 


BF = O01 — MOVE LOCK OWNER 


Read the Lock Structure €A) from memory. If the “Lock 
Number Field™ is equal to zero, cause an Invatid 
Instruction fault CIEX = 06) and terminate the instruction 
with no further action. If the “Lock Number Field" 
contains undigits, cause an [Invalid Instruction Fault 
CIEX = 07) and terminate the instruction with no further 
action. 


If the "Lock Number field" is not equal to zero or 
contains no undigits, move the 4 digit Lock Owner Field 
from the Lock Structure (A) to the 4 digit destination 
field specified by the & Address. 
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20.7 WRITE HARDWARE REGISTERS CWHR)/OP=65 


Format 


+ 
f op { AF | BF 1. Ad 


$e we fae eee f ee of eo woe wan } 


OP = 65 


AF = Unused & reserved, but may be specified as an 


-tndirect field Length. A literal flag wilt cause an 
Invalid Instruction fault CIEX = 21). 


BF = Variant and may be specified as an indirect field 
Cength. The following variations may be specified by 
this. field after any Indirect Field Length has been 

- fesolved: 


BF = 00) REINSTATE LIST ADDRESS 


Use the "A" operand to locate the nine digit absolute 
memory. address of the Reinstate List pointer. See 
Appendix A - Compatibility Notes (A.38). Recalculate 
any references tased on the Reinstate List pointer. 
See Appendix A ~ Compatibility Notes (A.43). 


“BF = Of SNAP PICTURE ADDRESS 


Use the "A" operand to locate the nine digit absolute 
memory address of the Snap Picture. Snap Picture 
Enable will be set to "one". 
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2C.7 WRITE HARDWARE REGISTERS CWHR)/OP=65 (Continued) 


BF = 02 MEMORY ERROR REPORT ADORESS. 


Use the "A™ operand to locate the nine digit absotiute 
memory address of the Memory Error Report. Memory 
Error Report Enable will be set to a “one” and Memory 
Error Report Pending wiil be set to “zero”. Different 
processors have different requirements for the Memory 
Error Report. See Appendix A - Compatibility Notes 
CA.31). 


BF = 03 MEMORY AREA STATUS TABLE ADDRESS — 


Use the “A™ operand to Locate the nine digit absolute 
memory address of the Memory Area Status Table. 
“Recalculate any references based on this pointer. 


OTHER BF VALUES 


The use of all other 8F values is reserved and wilt 
cause an Invalid Instruction fault (CIEX = 26). 


A = Address, in memory, of the data field. The address 
may. be indexed, indirect or extended. The finat * 
address controller must equal UN cr cause an Invalid 
Instruction fault CIEx = 03). 


If any of the address values contained in the “A"™ 
data field are invatid Cundigits), cause an Address 
Error fault (AEX = 34). 
Note that certain task state is loaded by the processor 
when executing this instruction. See Section 4.1 for more 
details. 


This instruction may only be executed in Privileged Mode. 
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20.8 SET MODE CSMF)/0P=47 
Format j 
fom e $m e mewn +: 
ft op. | AFBF | 
een t -— = + 
OP = 47 


_AFBF = Unused and ignored. 


Function. 


The Set Mode instruction performs no useful operation. 
See Appendix A - Compatibility Notes (A.24). 
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20.9 FAIL CBAD)/OP=AB .- 
Format 
$e wn pen fp we rn fe em ww nn + 
f op | AF | BF I A 4 
femme $e we fans Fano ee ene + 
OP = AB 
AF = Unused and ignored. The Literal and indirect field 


Length flags will be t#gnored. 


BF = Unused and ignored. The indirect field length flag 
will be ignored. 


A= Unused and ignored. The indirect, extented and 
indexed flags will be ignored. ; 


- Function 


The Fait instruction causes an intentional ‘Invalid 


Instruction fault (IEX = 01). The instruction will not be 
examined for any invalid address constraints. 
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20.10. SYSTEM STATUS (SST)/0P=99 


Format 


De ee ee + 
[orp | AF} BF | oA t 


ON ee ee EN 5 


op = 99. 


AP = Unused and reserved. May be specified as an indirect 


“field length. A Literal flag will cause an Invalid 
Instruction fault CIEX = 21). 


BF = Status Variant. May be specified as an indirect field 


Length. 
 WAREANT ‘FUNCTION 
wo OO ==... STATUS INDICATIORS 
OF = S¥STEM I/D 


The use of atl other BF valués is reserved and will 
cause an Invalid Instruction fault (CIEX = 26).. 


A. = Address. of the Status data field. Address may be 
indexed, indirect or extended. The finat address 
controller must equal UA or cause an Invalid 
Instruction fault (IEX = 03). 


Function 


The System Status instruction stores the number of bytes 


.of status, as specified betow, into the specified memory 


location (A). 


This. instruction may only be executed in Privileged Mode. 
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2c.10. SYSTEM STATUS (SST) /0P=99 (Continued) 


BF = GOO SYSTEM STATUS 


The System Status is stored in memory in the following 


format: 

INFORMATION —s— BYTE: BIT 
Reserved (0) | 00 4-7 
Memory Error Report Status 00 3 
Reserved 00 2 
Temperature Warning Status 060 1 
Voltage Warning Status 00 0 
Machine Dependent Data 01-99 ALL * 


Note - The Lowest memory address = 00 
* See Appendix A.- Compatibility Notes CA.40). 
BF = Of SYSTEM I/D 


The System I/D is stored in memory in the following 


formats: 

: ate 
INFORMATION E€BCDIC BYTES 
Processor Type 00-09 * 
Specification Level 10-19 «* 
Shared System Number 20-21 
Multiple Processor Number 22-23 
Serial Number 24-33 * 
Memory Size 34-49 
Firmware Level 50-97 * 
Reserved (00 00) 98-99 


Note - The Lowest mesory address = oo 


* See Appendix A - Compatibility Notes (A.40). 
The Firmware Level field of the System I/D must use _ the 


character "FF" to indicate the end of data within the 
field. 
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20.10.17 STATUS: INDICATORS 


The Status Indicators are described in the following 
paragraphs. ft oak Fi . 


MERGE EERCR: FET ORE STATUS: 


This bit is set to aacicate that a Memory Error Report has 
been stored in memory at a Location that has been 
previously been set with a Write Hardware Register = 

instruction cor 655 :BF = eX 


UNORTACE WARNING: STATUS 


This bit is set to indicate that the System input Voltage 
ois. .less than a preset value. This condition does not 
- Gause a power-off cycle. This bit will be true as long as 
. the warning condition exists. 


TEMPERATURE ‘WARNING STATUS 


_., This bit. is. set to indicate that the System Temperature 

has exceeded a preset vatue. This condition does not 

-@ause a power-off cycle. This bit will be true as long as 
the warning condition | exists. 
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Op ED Oe ED DA OD DEP Da me a De: 


String instructions operate on large data fields that. are 
described by string descriptors that are found in memory 
at the Locations specified by the "A™ and "8" instruction 
addresses. Casattess Di: ee 


The format of the string descriptor is as follows: 


INFORMATION - DIGITS 
» Reserved. nenere . 0-01 
Environaent Number 02-07 
. Memory Area Number 08-09 
_String Begin Address CSBA) 10-15 
String End Address . (SEA) 16-21 
Container Begin Address. (CBA) 22-27 
. Container End. Address (CEA) 28-33 


Note: - the Lowest memory address = 00 


The "4" bit of the most significant digit of the 
- dimstruction field Length CAF/BF) contains the Memory Area 
Variant. 9 dant 


If the Memory Area Variant is not set, then the 

_.. Environment Number and the Memory Area Number contained in 

- the string descriptor must be resolved to point to the 
selected Memory Area Table entry. . ; 


If the Memory Area Variant is set, then the addresses 
contained within the string descriptor are relative to the 
base of the same Memory Area that is specified for the 
address of the string. descrirtor.. - 


“2f the. first digit of the Environment Number is equal to a 
“"p* or if the Environment Number is equal to "0" and the 
processor is not in Privileged Mode, cause an Invalid 
Instruction fault CIEX = 32) and terminate the instruction 
with no further action. Otherwise, resolve the Memory 
Area Table entry pointed to by the Environment Number and 
Memory Area Number in the string descriptor. 
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21 STRING INSTRUCTIONS (Continued) 


oe. eee ew ewe © ew wee we 


If the resolved MAT entry type. digit indicates an 
Original entry, use the Sase and Limit addresses 
contained in the entry to locate the string. 


If the resolved MAT entry type digit indicates an 
Unused entry, cause an Address Error (AEX = 50) fault 
that will store the instruction address of the String 
instruction in the resultant Hardware Call procedure 
and terminate the instruction with no further action. 


If the resolved MAT entry type digit indicates a 
Memory Area Fault entry, cause a Hard Memory Area 
Fault that will store the address of the next 
instruction to be executed in the resultant Hardware 
Call procedure. The Environment Number, Memory Area 
Number, and Task Number that point to this Memory 
Area Table entry will be stored as stack parameters 
in the resultant Hardware Cail procedure. 


‘This. procedure is repeated for each of the operands. 


STRING. - The six digit address, relative to the 


BEGIN: specified memory area, of the first digit of the 
ADDRESS string. 

STRING - The six digit address, relative to the 

END _specified memory area, of the first digit beyond | 
ADDRESS the end of the string. 

CONTAINER - The six digit address, relative to the specified 
BEGIN memory area, of the area allocated to contain 
ADDRESS the specified string. 

CONTAINER - The six digit address, relative to the specified 
END memory area, of the first digit beyond the area 


ADDRESS allocated to contain the specified string. 
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24.1 MOVE 


STRING (MVS) /0P=A0 


Format 

$e e an ge en $$ - = $eenn---~ + 

1 of ft AF [| BF I A { B |. 

fee n $n nw fen nn $n on penne = -=+ 

OP = AO 

AF = Source field vartant. AF may be indirect but a 


Literal ftag will cause an Invalid Instruction fault 
CIEX = 21). : 


The least significant digit is the Update Variant. A 


value of "0" indicates that no Update should take 


--Burroughs Prior Written Consent Reauired For Disclosure Of This Data-- 


_place. A value of "1" indicates that an update of 


the source string begin adaress should take place. 
The use of all other AFL values is reserved and will 
cause an Invalid Instruction fauit CIEX = 25). 


The most significant digit is the Memory Area 
Variant. (A value of "OG" indicates that the Memory 
Area specified by the Environment Number and the 
Memory Area Number contained in the source string 
descriptor (A) is to be used for the addresses 
contained within the source string descriptor. A 
value of "4" indicates that the Memory Area specified 
for the source string descriptor (A) is to be used 
for the addresses contained within the source string 
descriptor. The use of alt other AFM values is 
reserved and will cause an Invalid Instruction fault 
CIEX = 25). 
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21.1 MOVE STRING CMVS)/OP=A0. (Continued? 


BF = Destination field variant. 8F may be indirect. 


The two teast significant bits of the most 

_ S¥gntficant digit of BF contain the Substring Select 
waeiant and are coded to select a substring from the 
destination string... The possible selections are: 


SUB~STRING. RANGE ed etd S VALUE 
- Container Begin => Container End 3 
. Reserved Sieve AG Pees Sata Me Lg 
String End => Container End T 
String Begin => String End 0 


| The "4" bit of the most significant digit .of BF is 
the Memory Area Variant. If the variant is equal to 
-*0", the Memory Area specifiea by the Environment 
Number and the Memory Area Number contained in the 
_ destination string descriptor (8) is to be used for 
nthe addresses contained within the destination string 
descriptor. If the variant is equat to “1", the 
Memory Area specified for the destination string 
descriptor (B) is to be used for the addresses 
contained. within the destination string descriptor. 


_. The Least significant digit of B8F is the Update 

- Vartant. A value of "0" indicates that no update of 
the destination string begin address should take 
place... A value of "1" indicates that an update 
should take place. 


The use of all other BF values is reserved and wilt 
cause an Invalid-Instruction fault CIEX = 26). 
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27.1 MOVE. STRING (MVS)/0P=A0 (Continued) 


A = Address of the source string descriptor. Address may 

be indexed, indirect or extended. The finai address 

controller must specify UN or cause an Invalid 
Instruction fault (IEX = 03). 


B= Address of the destination string descriptor. 
Address may be indexed, indirect or extended. The 
finat address controller specifies the padding 

variant as follows: 


cv  PRODING VARIANT  B=CONTROLLER 


Pad with zero GC CUND 
aoe. NO padding. : 1 CSN) 


_ Pad with blank (40) . 2 CUA) 
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24. MOVE STRING (MVS) /0P=A0 CContinued) 
_ Function 


The Move String instruction will. move the string begin to 
string end substring from a tocation specified by the 
source string descriptor (A) to a location specified by 
the destination string descriptor (8) and the string 
select variant (BF).. If padding is required in the 
destination, it with be specified by the Padding variant 
C80). Data will not be read from a string end address or 
-o weittem into the string end address or the container end 
address. Bot 


If the source substring begin address is greater than the 

source substring end acdress, cause an Address Error fault 
 CAEX = QT) and terminate the instruction with no further 
action. BS 


“If the destination substring begin address is greater than 
the destination _ substring end address, cause an Address 
~ €reor fault CAEX. = 01) and terminate the instruction with 
‘fo further action. 


If the Update bit in age is - equal ‘to a “zero”, the source 
string descriptor will not be changed. 


If the Update bit in Ape is equal to a "one", the String 
Begin Address in the source string descriptor is set to 
point to one digit beyond the tast digit moved. 


If the Update bit in "BF" is equal to a “zero”, the 
nGestiostion string descriptor matt not be changed.. 


of the Jadate bit in “BRe is. eauat to a "one", the String 
End Address in the destination string descriptor is set to 
point to one ay beyond the last digit written. 


Lf. the Update bit in “BF® is equal to a “one"™ and the 
“Sub-string Select bits are equai to "3" (CBA => CEA), the 
String Begin Address in the destination string descriptor 
js set to the same value as the Container Begin Address. 
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21.1 MOVE STRING (MVS)/OP=A0 (Continued) 


EQUAL LENGTHS 


If the source and destination Lengths are equal the source 
substring will be moved to the destination substring and 
the Comparison Flags will be set to EQUAL. 


SOURCE LONGER THAN DESTINATION 


‘If the source Length is longer than the destination 
length, then a Length corresponding to the destination 

_tength will be moved from the left justified source 
substring to the destination substring and the Comparison 
Flags witl be set to HIGH, 


SOURCE SHORTER THAN DESTINATION 


If the source Length is shorter than the destination 
Length, then a itength corresponding to the source length 
will be moved from the source substring to the left 
justified destination substring. The "Qa" address 
controller bits will determine if padding is required and 
what type of padding is required. 


If the "B” address controller is equal to "1", then no 
padding takes place and the Comparison Flags are set to 
LOW. 


If the "B"™ address controller is equal to “0", then the 
remaining digits in the destination string are padded with 
zeros and the Comparison Flags are set to EQUAL. 


If the "8" address controller is equal to "2", then the 
remaining digits in the destination string are padded with 
blanks (40) and the Comparison Flags are set to EQUAL. If 
there are an odd number of digits remaining in the 
destination string, cause an Invalid Instruction fault 
CIEX = 07) and termirate the instruction without updating 
the pointers. 
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27.1 MOVE STRING (MVS)/O0P=A0 (Continued): 


Nudl. Strings 


If the source string ts a nutl (CSBA=BEA), then the 
_ destination field  witl be fitled with the padding 
character specified by the “B™ address controller. If the 
destination string is a null, the Comparison Flags will be 
-set HIGH and .the instruction will. terminate with no. 
‘further action. If both the source string and the 
“dest dnation string are nult, the Comparison Flags will be 
-.$et.. to EQUAL... and the instruction witl terminate with no 
further action. 


- Overlap 


String containers and descriptors: that occupy any of the 


‘Same memory tocations will produce unspecified results 
phar eer very. free ‘processor model to processor modet. 


| Partial overtapping ° string ‘containers. wilt produce 
unspecified results that way: vary from processor aodel to 
‘processor modet. 


Partial overlapping ee will pokes snececitied 
results that MAY. VERY inom processor model to processor 
wodet. : : 


 Fotat: Sc cekas ot ‘string containers ¥#s pernitted. 
‘Totat aucebas: of descriptors (A = B) is permitted. The 


hardware is restricted to not update the source descriptor 
before the destinetton descriptor has been acquired. 


“Partial. oveciae. of substeings- wiht. reduce unspecified 
results. unless the destination substring select bits equal 
"3" CCBA => CEA) and the descriptors totally overlap 

CA =.B8), in which case the string is normalized by soving 

” the string to the left and filling. the container with the 

padding characters specified by - the “B" address 

controller.. : 
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27.2 COMPARE STRING (CPS) /O0P=AT 
Format 
{ op | AF | BF I A Ht 8 | 
$m fa em en a fn a fa rw nt 
OP = Al 


AF = A Merory Area Vartant. AF may be indirect but a 
“.. .« ttteral flag will cause an Invalid Instruction fault 
CIEX = 21). The most significant digit is the Memory 
Area WVariant. A value of "0" indicates that the 
_ Memory Area specified by the Environment Number and 
the Memory Area Number contained in the first string 
descriptor (A) is to be used for the addresses 
contained within the first string descriptor. A 
value of “4" indicates that the Memory Area specified 
for the first string descriptor (A) is to be used for 
the addresses) contained within. the first string 
descriptor. The use of ati other AF vatues is 
reserved and will cause an Invalid Instruction fault 
CIEX = 25). ; ‘ 


BF = B Memory Area Variant. BF may be indirect. The most 
Significant digit is the Memory Area Variant. A 
vatue of "0" indicates that the Memory Area specified 
by the Environment Number and the Memory Area Number 
contained in. the second string descriptor (B) is to 
be used for the addresses contained within the second 
string descriptor. <A value of "4" indicates that the 
Memory Area specified. for the second string 
descriptor (8B) is tc be used for the addresses 
contained within the second string descriptor. The 
use of alt other BF values is reserved and will cause 
an Invalid Instruction fault CIEX = 26). 
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24.2 COMPARE STRING (CPS)/OP=A1 (Continued) 


A = Address of the first string descriptor. Address may 
be indexed, indirect or extended. The final address. 
controtler must specify UN or cause an Invalid 
Instruction fault CIEX = 03). 


B = Address of the seccnd string descriptor. Address may 
be indexed, indirect or extended. The final address 
controller specifies the padding variant as follows: 


PAODING VARIANT = | B=CONTROLLER 
Pad with zero. - | Q «UN) 
No. padding 1 (SN) 
Pad with blank (40) 2 WA) 
Function . . | 


ey Ee 


The Compare String instruction witl compare the binary 

oo.  Walues..of the substring defined by the String Begin and 

. €nd Addresses. specified by the “A™ string descriptor to 

the substring defined by the String Segin and End. 

. Addresses specified by the “B" string descriptor and set 

the Comparison Flags EQUAL if the strings are identical, 

HIGH if the “A* string is of greater value than the "B" 

‘string,. and LOW if the “A™ string is of lesser value than 

the “B" string. No compare will take place on the data 
located. at the string end .address.. 
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21.2 COMPARE STRING. (CPS)/OP=A1 (Continued) 


If a String Begin Address is greater than the String End 
Address, cause an Address Error fault. CAEX = 01) and 
terminate the instruction with no further action. 


The coaparison of two null strings (strings of zero 
Length) wilt cause the Comparison Flags to be set to 
EQUAL. 


If the source and destination lengths are equal the 
strings will be compared and the Comparison Flags will be 


If the lengths are unequal, the comparison will be 
dependent on the value of the "B" address controller. 


If the “B” address controller is equal to “1", the Longer 

e string wilt be compared to the shorter string for the 
Length of the shorter string only. However, for this case 
of no padding, comparison with a null string will always 
set the Comparison Flags EQUAL. 


If the “B" address controller is equal to "0", the longer 
string will be compared to. the shorter string for the 
length of the shorter string then the remainder of the 
longer string will be compared against zeros. (For 
comparison with a null string, the non-null string will be 
compared entirely against zeroes.) 


If the "8" address controtter is equal to "2", the Longer 
string witl be compared to the shorter string for the 
Length of the shorter string then the remainder of the 
longer string will be compareac against odkank (40) 
characters. (For comparison with a null string, the 
non-null string will be compared entirely against blank 
characters.) 7 


Overlap 


Partial overlapoing descriptors will produce unspecified 
results that may vary from processor model to processor 
model. 
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21.3 HASH STRING CHSHI /0P=A2 
Format 
$aen 4-3-4 + 4 --- 5 ¢ 
{op | AF } BF I . A. f 8 I 
CP =.A2 
= A Memory Area Varéant. AF may be indirect but a 


pe 
swt hkiterat flag witl cause an Invalid Instruction fault 
CIExX = 21). A vatue of "00" indicates that the 
Memory Area specified by the Environment Nueber and 
= the Memory Area Number contained in the source string 
descriptor (A) is. to be used for the addresses 
contained within the source string descriptor. A 
—-watue of "40" indicates. that. the Memory Area 
specified for the source string descriptor (A) is to 
- be used for the addresses contained within the source 
-- String. descriptor. The use of all other AF values is 
reserved and will cause an Invalid Instruction fault 
(Trex = 25). . 


BF = Length of the “B® field. A value of "00" is equal to 
a length of 100 digits. SF may be indirect. 


_& = Address of the source string descriptor. Address. may 

ane be indexed, indirect or extended. The final address 
controller aust specify UN or cause an Invalid 
Instruction fault CIEX = 03). 


B = Address of the destination hash key field.. Address. 
@ay be. indexed, indirect or extended. The final 

address controller must specify UN ofr cause an 

i Eavalid Instruction fault CIEX = 03). 
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2T.3. WASH STRING CHSH)/OP=A2 CContinuedy 
Function 


The Hash String instruction witt produce a hash key of 
"BE". digits based on the string defined by the String 
Begin and End Addresses specified by the “A" string 
descriptor and store the key in the memory Location 
specified by the “B”* address. 


“Ef the String Begin Address is greater than the String End 
i. Address, cause an Address Error fautt CAEX = O1) and 
terminate the instruction with no further action. 


_If. the Length. of the source string is less than the length 
of the destination field (BF), the data from the source 
string will be moved to the destination data field and the 
remaining. destination data field wiil be filled with 
trailing zeros. 


.«.. If the Length of the source string is equal to the Length 
"ef the destination field (BF), the data from the. source 

string will be moved to the destination data field and the 
oo. nstruction will terminate with no further action. 
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2T.3°. HASH STRING CHSH) /OP=A2 (Continued) 


The hashing algorithm requires that successive "Bre 
- amounts of the. specified string. are Exclusive OR'ed and 
the result stored in memory... The following steps 
itlustrate one method of performing this SUSGE EAR 


1 “Using the si ries Begin Adocese as the source address, 
move "BSE" ae from the linea to the “B" field in 
. memory. . 
Yee ‘Increment the source address by “OFT. 


3. Beetore: an ‘Esctucive OR of grr ‘digits specified by 
the source address and the "8" field in memory. 
he Store the peau ee in the "B" field in memory. 


cae ease cTheceeene the source addeesé by. "BE" and repeat Steps 
3 - 5 until the difference between the source address 
and the Scene End Address. is. zero or less than "BF", 


Bt the. difference “is zero “the instruction is 
Completes CCE 


If the ditfcsence. is “tess than “BEe, then perfora the 
next Exctusive OR with only the difference amount. 


Store the result in ‘the nee field in memory Leaving 
‘the remainder of the "8" field as it was as 
and terminate the instruction. 


Overlap . 


en an ee 


Any overlap of the “Be operead with the descriptor or the 
String Brocuces: unspecified results. ; 
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22 RESERVED MEMORY 
22.1 KERNEL DATA AREA 


The following areas of absolute memory are reserved for 
the purposes indicated. 


Absolute 
Memory Address 


<2 > apes ae ene ee 


00-39. 
00-07 
08-15 
16-23 
24-31 
21-22 
32-33 
34-35 
38-39 

. 40-45 
46-47 
48 

89 
50-71 
72-81 

. 82-85 
86-93 
G4-99 
100-111 . 


120-1731. 


1640-1651 
8000-8039 


--Burroughs Prior Written Consent 


Purpose 


Indirect Fietd Length 

Undefined 

Index Register One (IX1) 

Index Register Two (1X2) 

Index Register Three (1X3) 

Interrupts Occured Code 

Instruction Interrupt Cause Descriptor 

MCP Kernel Request Code 

SCAN Result Storage 

Kernel Stack Pointer 

Breakpoint Pattern for Kernel 

HALT Execution Digit 

Internat I/0 Mask 

Unused 

R/b. Storage Area 

Current Task Number 

Reserved 

Kernel Interrupt Branch Address 

Channel "CO" Result Descriptor 
and Link 

Channel "01° Resuit Descriptor 
and Link 


Channet "77" Result Descriptor 


and Link _ 
BCP Kernel Request Data 


Reguired for Disclosure Of This Bata-- 
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_ Figure 20-1 Channet Format - 
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{07 [02103 {04)05 {06107 1081/09/10 )111121913114915 116117118119] 26] 
ee ee fe ae fe fae ha he pa pm ee ee fe fen fee Few fee ponte ntoent 
ne ft ae Dndnge oa : : oe { 

[Knn- RID > | <--- LINK -- >] <--- R/D---> 1 < ——<-—- MCP USAGE------>] 


hake 


Memory address for channel “nn™ Result Descriptor and Link equals: 


.. 20 *% Channel “*nn™ + 100. 
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22ec) RESERVED: MEMORY RELATIVE TO ThE MCP DATA AREA. 
Each task. has the following areas of its MCP Data Area 


(Environment. #0, Memory Area #0) reserved for the purrpose 
indicated. 


- Relative 
Memory Address _ Purpose 
00-39 Indirect Field Length 
. €8=T5 _. (Index Register One CIXT> 
16-23 Index Register Two CIx2) 
24-31 Endex Register Three (1X3) 
. - 38-39 SCAN Result Storage 
' 40-45 Stack Pointer 
46-47 . Breakpoint Sit Pattern 
-.. 48-49 Edit Table Entry 0 
50-51 Edit Table Entry 1 
52-53 Edit Table Entry 2 
cone en 54255 - Edit Table Entry 3 
. §6=57 - Edit Table Entry 4 
.  ° $859 , Edit Table Entry 5 
w~. 60-61 Edit Table Entry 6 
62-63 Edit Table Entry 7 
64-65 Trap Enable CFF) 
66-71 . Trap Address 
72-381 . R/D Storage Area 
82-85 Task Number 
86 Reserved 
37-92 Hyper Call Function Table Pointer 
93 Reserved 


94-99 . Hyper Call Function. Table Limit 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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- -APPENDIX A - COMPATIBILITY NOTES 


INTRODUCTION 


<< [ee aoe om co reese oe oe. 


- The main body of this specification describes the machine 
independent behavior of a family of computers built with 
the V-Series operating system architecture. alt members 
of the family exhibit the operational characteristics 

described in the main body.. Previously supported user 

- programs are still supported by this architecure, however, 

alt of the prior privileged instructions have been changed 
or modified so that only a V-Series operating system may 
be executed with the describle instructions. 


The purpose of this appendix is to describe and contrast 
the machine dependent behavior of various medium systems 
processors as applied to the specified instructions. 


Note: In the descriptions that follow, the phrase 
soos oe “@wesults.. are . unpredictable™ means. that the 
instruction may not get the same results from 
execution to execution due to the paraltel access 
bidding by multiple requesters, the fact that input 
operands may not be fully buffered before writing, 
and the requirement that in some cases multiple 

-memory modules must be available for a read. 


A-C1 = RELATED SPECIFICATIONS 


v3 + pe VE we 
2 PS. 994 2382. ; 4300 System 
oo SPS 1987 1193 ts . M300 Architecture 
ee 3 EDS 1983 6915... 2. W300) «LOP ae 


EDS 1990 9431. V300 SNAP 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 


“use of SN data types or mixed UA, UN data types may 
produce incompatible results.” 


B4800 - Mixed UN, UA data types: 


Each digit of UN field is appended to a zero digit 
to produce a character of the fora Od which is 
compared against the other operand’s character. 


SN data types 


The 84800 treats this exactly as if it were UN 
(eg. 7 SN is treated as if 7 UN). 


B2900 - Both operand data types must be the same, or eise 
B3900. it is treated as an Invalid Instruction. SN is 
treated as UN. 


84900: - If the data types are not both UA or both UN, 
execution of the instruction results in a BCT to 
94 with Invalid Instruction set in the processor 
R/D. 


v3 - If the data types are not both UA or both UN, 
execution of the instruction results in a Hardware 
Call procedure with an Invalid Instruction fault 
CIEx = 03). 


—-Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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APPENDIX A» — COMPATIBILITY NOTES. (Continued) 


A.Os AVA | 


“When the "A™ and "B" controllers indicate UA data, the 

field Lengths are equal CAF=B8F)., and the final “B" address 

is within the "A" data field Caddress "A" to "A" + 2 x 
_ AF), the source data field between the "A™ and "8" address 
Woden be repeated oyhroushout the cet inecion field." 


ec oops Weases. of ‘Overtappina. "A" and “pee, “other than. described 
' above, may produce incompatible results." 


84800 -. UN-UN oF SN-SNz 
Source data between “A™ and "8" addresses will be 
coe peplicated. in "B™, - Rutes for padding or 
' truncation remain the same. 


MATURE 


a BF. dock: not have to eocet. BF for replication. 
Mixed data types cause unusual posules.. 


82900 - In all. cases, other than the one described, no 
83900 replication will take place. The result field 
. -witl contain the same data as. if here were 
2 AO: overlap. 


B49C0O - Same as 82900/83900 except that partial 

Vi . owerlapping the Literal field wilt cause the 
vos Pesult ‘field te contain the Same data as if there 

were no: Se ceihiges son 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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APPENDIX A - COMPATIBILITY NOTES (Cantinued) 


R04 BVN. 


&.04.1T "Cases of overlapping "A™ and “B", other than described 
: above, may produce incompatible results.” 


B4800 — UN-UN, SN-SN or UA-UA: 
“Source data ‘between eae ‘and age addresses. will be 


replicated in “B™ . Rules. for padding or 
./. teuncation remain the same. 


Mixed data types cause unusual results. 


92900 - In all cases, other than the one described, no 

_- 83900 replication wilt take place. The result field 

.B4900 will contain the same data as if. there were no 
v3 overlap. , 


K.04.2 “Move Numeric UA-UA and UA-UN cause incompatible result in 
2 the final comparison ee ae , 


“B48G0 = UA-UA, UA-UN 
84900 
v3. 


Lf the interpreted value of the source data is 
zero, the comparison flags will be set to EQUAL, 
otherwise the comparison flags will be set to HIGH 
if the first digit of the source data is 
interpreted as positive or the comparison flags 
wilt be set to LOW if the source data is 
-tnterpreted as. negative. . 


UA-UA, UA-UN- 


in i If the interpreted value of the source data is 
mbit deo uci BOLOe . thre comparison flags will be set to EQUAL, 
See _ otherwise the comparison flags will be set HIGH. 


=-Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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_ APPENDIX A - COMPATIBILITY NOTES (Continued) 


AOS BZT, BOT . 
"Use of SN data type may produce incompatible results. 
84800 - Treats all non-UA data types as UN. 


B2900 - An SN Gata type will result in. an Invalid 
B3900 EDSErOeE Tons, 


- 84900 
Vz = ee SN. data Syae: wilt cause an Invalid 
Instruction fault CIEX = 03). 
A.06 LSS, EQL, LEQ, STR. NEQ, GEG, NUL, GTN 


"Use of branch prediction op codes may result in 
#ncompatible behavior." ; 


B4900 - Employs a branch prediction scheae whereby 
vs _wardous op. codes indicate the most aa 
branch path. 


~-Burroughs Prior written Consent Required For Disclosure Of This Data-- 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 


Branch Equivalent - Predicted 
Prediction Branch Branch 
' Op , Op : Path 
21 a  . 21qLss) Not taken (last time not taken) 
22 22cCEQL_) Not taken (last time not taken) 
23. “23CL EQ? Not taken (last time not taken) 
ra a. 24CGTRE Not taken (last time not taken) 
25 25(NEQ) Not taken (last time not taken) 
26 26(GEQ) Not taken (last time not taken) 
2A 2ACNUL) Not taken (last time not taken) 
28 ‘ 2B( GTN) Not taken (last time not taken) 
Bt 271¢(LSS) Not taken (last time taken) 
B2 22ceat) Not taken (last time taken) 
B3 23(LEQ) Not taken (last time taken) 
. B4 24(6TR) Not taken (Last time taken) 
85 250NEQ) Not taken (last time taken) 
B6 26(GEQ)- Not taken (last time taken) 
BA . _ Z2ACNUL) Not taken (last time taken) 
BB : 2B(GTN) Not taken (last time taken) 
£1. 21¢(LSS) Taken (last time not taken) 
E2 22ceaL) Taken (last time not taken) 
E3 23C(LEQ) Taken (last time not taken) 
E4 24C6TR) Taken (last time not taken) 
E5 25{NEQ@) Taken (last time not taken) 
E6 26(GEQ) Taken (Last time not taken) 
EA Z2ACNUL) Taken (last time not taken) 
€B8 .. . 2B8¢06TN) Taken (last time not taken) 
. F1 . 2TCLSs) Taken (last time taken) 
F2 22CeE aL) Taken (last time taken) 
F3 23(LEQ) Taken (last time taken) 
a 24(6TR) Taken Clast time taken) 
FS 25(NEQ) Taken (last time taken) 
F6 26(GEQ) Taken (last time taken) 
FA 2ACNUL) Taken (last time taken) 
FB 2BC(6TN) Taken (last time taken) 
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APPENDIX A-— COMPATIBILITY NOTES (Continued) 
A.C7  —ssMVW,. AVE ee 


A071 wre AF indicates: literal, the results may be 
3 tncompatible." 


_ B4800 - Since the field Length is AFBF,. the normal literal 
~ . ©ode. Ceeg. “A6") would. indicate a Literal of over 


os 800. digits: starting at the instruction's 
eon Oe Rey babble. On ot 


82900 - Results in an Address Error. 
83900. oes ee ee : 7 


84900 - Results in an Invalid Instruction. 
vs - Causes an “Invalid ‘Instruction fault CIEX = 21). 


A072 "Use of “non=fled: & “TAT oor "Be addresses may produce 
—@ fncompatibte: Des on aan 2 ee a ee 


84800 = Results in an Address errors 


B2900 - No mod restrictions on "A" or “Be, 
83900. er 5 ae a ee _ 
64900 

VS 


“--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 


A08 | INC, DEC 


"Partial overlap of “A™ or."B* may produce imcompatible 
results.” 


B4800 - Results are consistent but undefined. 


gp29G0 - There are no overlap restrictions. The correct 
'. 83900. result will be stored tn the "8" fieid. 


B4900 — If both the "A" and “B™ operands are less than or 
M3. equal to 10 digits long, the correct answer will 
be stored in tke result field. If either “A™ or 
"g° operands are greater than 10 digits long and 
_4# the “A" address equals the "B" address and 
their data types are also the same, the correct 
result will be stored regardiess of the values for 
_. AF and BF. In alt other cases, the results are 
.~ undefined. 


A.c9 =—s«ADDD,. SUB 


"Partial overlap of “A or "B" with “C" may produce 
imcompatible results.” 


B4800 —- Results are undefined. 


82900 - Since there are no overlap restrictions, the 
. 83900 correct result will be stored in the “C" field. 


84900 - If both the "A" and "8" operands are less than or 
aw WS | equal to 10 digits tong, the correct. answer will 
be stored in the result field. If either “A” or 
“B® operands are greater than 10 digits long and 
if the "AW or "B" address equals the “C” address 
and the respective data types are also the same, 
the correct result will be storea regardiess of 
the values for AF and BF. In atl other cases, the 
results are undefined. 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 


A.10 MPY 


“Partial overlap of “A™ or “B" with "C* may produce 
 imcompatible results." 


84800. - Results are consistent but undefineds 


 B2900 —- Since there are. no overlap restrictions, the 
B3900 correct resutt will be stored in the "C" field. 


84900 - If both the "A" and “B" operands are less than or 

V3. equal to 10 digits long, the correct answer will 

- - be stored in the result field. If either "A" or 

“B" operands are greater than 10 digits long and 

if the "A” or “B" address. equals the "C" address 

and the respective data types are also the same, 

the correct result will be stored regardless of 

the values for AF and BF. In alt other cases, the 
results are undefined. 
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APPENDIX A =- COMPATIBILITY NOTES (Continued) 


Aw11 ANO, ORR, NOT 


Aei1.1 "Tf the data types are not all UA and not allt UN, 
incompatible results may be produced.” 


B4800 - Mixed data types produce irregular results. For 
example, UN-UN-UA case results in characters whose 
zone digits are zero. In the UN-UA-UN case, the 

-teast. stgnificant digit of each "8" field 
gharacter is ignored. 


B2900 - The “A™ data type is used for all three fields 
83900 C"B" and "C* data types are ignored). 


84900 - Results in an Invalid Instruction. 


W3 - Cause an Invalid Instruction faudit CIEX 03). 
A.tt.2 “Partial overlap of "A*™ or ge with "C*® may produce 
. incompatible results”. 


B4800 - Results are produced from previous intermediate 
results. 


B2900 - There are no “overlap restrictions. The correct 
B3900 result will be stored in the “C" field. 


B4900 - If both the "A" and “B" operands are Less than 
v3 or eaual to 10 digits tong, the correct answer 
will be stored in the result field. If either “A" 
or "B" operands are greater than 10 digits Long 
and if the "A™ or "8" address equals the “C" 
. address and the respective data types are also the 
same, the correct result will be stored regardless 
of the values for AF and BF. In ali other cases, 
the results are undefined. ; 
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APPENDIX A - COMPATIBILITY NOTES (Cont inued) 


Ant2 SER 


"In each type of search, if the "BB" field entry being 
compared to the key overlaps with the "C"™ address 
location, incompatible results may be PEOCUE SS 


84800 - Search for. Equat. 

eee oe 

Va The “overlapping "eB" field entry is always 
considered Not equal to the key. : 


Search for Low. or Lowest... 


- Onty. those units of the ge field entry up to the 
"CC" address are compared against a corresponding 
_hnumber of units of the “A” field key. 


B29G0 - Lf the "B" field Starters! the "C" address and it 

83900. fs the first comparison Ci.e., starting bad = Deal 

‘+ address), then the full “B" field is compared. If 
the “B" field overlaps the “C" address and it is 
not the first comparison, no comparison is 
performed and this "8" field entry is considered 
not. equet. to the key. 
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APPENOIX A - COMPATIBILITY NOTES (Continued) 


AoTS EDT 


A.13.1 “Use of an SN data type for the “CC” field may produce 
incompatibie results.” 


84800 - SN is epeated:s as if the C controller specified UN. 
. 82900 - SN data type in the C address controller sets 
. 3900 Envatid Instruction. 

B4900 


v3. - SN data type in the C. address controller causes an 
Invalid Instruction. fault (CIEX = 03). 


Aw13.2 Use of undigits A-F. for “M™ or values for “Av™ not 
specified may produce incompatible results." : 


. B4800 - Results are undefined and may go undetected. 


82900 - Results in an Invalid Instruction. A partial result 
83900 may have been stored in the “c™ fieid. 


84900 

V3 - Causes an Invalid Instruction fault (IEX = 07). A 
partial result may have been stored in the "Cc" 
field. 


A.13.3  "Qverlap of PA", "B", or ace fields in any manner = way 
produce incompatible results.” 


“.p2900 - Total overlap of "A" and "C@ fields will produce 
+ 83900 expected results. Any other form of overlap 
wo ass sn 1. praduces undefined results... 


B4800 - If "A™ address = “C" address, the “A™ and "C" data 
. 84900 types are the same, and the edit operators in the 
v3 "B" field consist of any subset of Move Suppress, 
Move Digits, and Move Characters, the results are 
the same as the 682900/3900. ALL other cases 

produce undefined results. 
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A.14 


AW14.2 


Ao14.3 


Actheb 


APPENDIX A ~ COMPATIBILITY NOTES (Continued) 
TRN 


"If AF indicates literal, incompatible results may be 
produce cer: 


84800 - Since AF and BF are concatenated, a literal Length 


82900 of hundreds of units ee result. 
B3900 ; 


84900 - Results in an Invalid Instruction. 


e's. Cauces: an o Envakid Instruce ten fault CIEX = 2141). 


"If the "C™ address controller data type is SN, 


-incompatibte results. may be produced." 


B4800 - SN is treated as if it. were specified as -UN. 


B2900 - Results in an Invalid Instruction. | 
83900 


84900. 


ae 


v3. Se an Serres ‘Instruction faule CIEX = 03). 


"Tf the mye and “cm data types are ‘both UA or both UN, the 
“A™ and “C" fields may totally overlap. ALL other foras of 
RvertaG may efocers incompatible results." 


B4800 - Results are undefined. 


B2900 - Results are undefined and may be different than 
B3900 the 84800. 


“B4900 - Results are unpredictable. (See “Introduction” 


VS. , Re code: 


B Nddcese restrictions. 


~ B4800 - 8 Address must be mot. 1000. 


82900 - No address restrictions. 
B3900 
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APPENDIX A - COMPATIBILITY NOTES {Continued) 


"Partial overlap of the “A™ and “B" fields may produce 
iucompatible results.” 


B4800 - The first move results in the data between "A" and 
“BY "“seeared". This result is produced BF times in 
the "B" field. ; 


82900 - No overlap restrictions. Produces correct result 
B3900 in the "8" field. . 


B49CO - If the "A" address = the “B" address and their 

Vi data types are the same, the correct result will 
be stored. In all other cases, the results are 
undefined and depend upon the data types, the 
field Lengths, and the module of the addresses. 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


po ween eee eww wwe: 


I: 
BURROUGHS CORPORATION: Hon nnn nr rrr nnn t 1997 5390. 
‘YSTEM DEVELOPMENT GROUP t 
ASADENA PLANT | Ve SERIES INSTRUCTION SET 
ae: L : . 


peewee a meen ewe woe 


EDD SS ED DD OD OE NS ED OS eS ee 


COMPANY CONFIOENTIAL SYSTEM DESIGN SPECIFICATION REV. A. PAGE 392 


wee ee eee ee eee: 


APPENDIX A - COMPATIBILITY NOTES (Continued) 


RIG ARITHMETIC. INSTRUCTIONS 


ere. ivecenes aad deta ‘contains ‘undiaits other than in the 
sign digit, incompatible results may be produced.” 


‘B4aco - Undigits. in arithmetic data. other than the sign or 
EGS eg oa zone areht? are not detected as an error. 


 Undigits: in Deithnetic ieee Beker. than. ‘the sign or 
zone digis are detected as errors. The entire 
 f¥eld containing the invalid unidgits remains 
-.e unehanged. The processor reports the address of | 
"the dnstruction in error. The Overflow Flag is 
slivers set. | oe 


4900 - Undigits in arithmetic duta ether ‘than: the Pere or 
oo Bone digits. are detected as errors. If the operand 
tm error is also. written Cice., INC), the operand 
may. be ‘partialty: overuritten with the new result 
Gut the detected undigits will still be present. 
Fhe. processor reports the address of the 
instruction in error. The Overflow Flag will not 
be set. . 


OWE + Undigits in arithmetic data ‘other than the sign or 
hee ZOne digits are detected as errors. If the operand 

-  ncerror is also written (i.e., INC), the operand 

may be partially overwritten with the new result 

_ but the detected undigits will still be present. 
. The. processor will report the address of the 
‘€nstruction in error in the  eesultant Hardware 

Calt procedure Tae Overflow ‘Flag wili not be 
etc Lec esle oe eo eee ere ae eee ee 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 


A.17  —- RAR, RAS, RSU, RSS, RMU, RMS. 


Tf the mantissa of an input operand is not normatized 
(contains leading zeros), incompatible results may be 
produced. 


be B4800 - The “unnormatized data with be used for the 
-. 84900 operation, which may produce a less precise result 
Con MB oo than if the data had been normalized. 


82900 - The data will be normalized prior to the operation. 
83900 


AL18 RAA, RAS, RSU, RSS 


Different processors may maintain differing number of 
.. Stgnificant digits during the computation, thereby 
producing slightly incompatible results. 


84800 - Single precision maintains 9 significant digits; 
B4900 double precision maintains 17. 
Vi: 


B2900 - 215 significant digits are maintained. 
83900 ; 
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APPENDIX A — COMPATIBILITY NOTES (Continued) 


A21921 “If AF specifies Literal, incompatible results may be 
; produced...” de, cates : 


B4800 - Undefined results. 


B2900 - Resuits in an Address Error. 
63960 : Ts 
B4900 - Resutts in an Invalid Instruction. 
V3. ~ Causes an Invalid Instruction fault CIEX = 21). 
A192 | “If the address to be written into base relative location 
-. 000040 exceeds. six digits, incompatible results may be 
produced.” 
84800 - Results. in an Address Error. 
82900 - hecutes in an Invalid Instruction. 
83900 ft 
B49G0 


v3 ~ Causes an Invalid Instruction fault (IEX = 04). 
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APPENDIX A — COMPATIBILITY NOTES (Continued) 


A.20 | MVD 
A.20.T “Partial overlap of "A™ and "B" may produce incompatible 
resutts.” te . 
B4800 - If overlap occurs on a move forward and the "A" 
82900 address is less than "B" address, the source field 
B3900 digits, in groups of four, are moved to the 
destination field with smear. If overlap occures 
on a. move backward and the “A address is greater 
than “B" address; the source field digits, in 
group of four, are moved to the destination field. 
64900 - Move Forward 
v3 


A.20.2 “Use of 


If "A" —- "B" < 4&4, groups of 4 digits will be 
moved and wilt replicate accordingly. 


Move Backward 


The difference between “A" and "B”" wilt be 
replicated. 


a Literal may produce incompatible results.” 
Literals are allowed. 


Results in an Address Error. 


Results in an Invalid Instruction. . 


Causes an Invalid Instruction fault (IEX = 21). 
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- APPENDIX A ~ COMPATIBILITY NOTES. (Continued) 


Awe? . AVE. 
Ae2tot "he Literat may produce yncaneer tate results". 
| "ekaco - Lsterel is st vededs | | 


.. » B2900.— Literal is allowed but not recommended... 
83900 SE Sh a. 


ee ee biterat. with reste in: an ‘Invatid Taeteuctdone 


v3 oo Literal wiil cause an Invalid Iastruction fautt 
: on  CIEX = 21). erie s 


Ao27.2 “Any partial or total. overlap = may: produce incompatible 
-. pesults*.. B nto. £ oe. i 


B4800 - Total overlap allowed on: 
ee ee 1) Edentical 8 and ¢ field or 
: ee 2 Identical ‘A and 8 field. " 
os partial. Gvecl an: iis. ablowed. 


‘B2900 — There are no cyertae restrictions. 
83900. A ne a 


Aw27.3 "If the tite aldcess ontreltere are not equal, 
.. . ¥ncompatible results may be produced.” 


B48G0 - Not detected. "C" address controller used for att 
wens nn wt three. ; a ast. 3 es 


82900 - ~ ‘Results - in an Invalid “Instruction. 
OBS9CO 0 ee 
earch: : 


ade a cocrqcie abet PE Saal te Wha mtu 


oN. ..™ Causes an Invatid Instruction fault CIEX = 03). 
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a _ APPENDIX A = COMPATIBILITY NOTES (Continued) 


Redd BRT, BST 
Red2at “use of Literat may produce incompatible results”. 


Literal is allowed. 


ResGits: in an Invalid Instruction. 


S causes an invalid Instruction fault (IEX = 21). 


Aw22e2 "ff the "A" controttler apectived SN, tngoppecsbtc results 
way be PECRECER: " 


84800 - SN treated as if UN was specified. 
- 82900. - Results in an Invalid Instruction. 
- ower» 83900 . oe ie 
 B4&900- 


ne va. » Causes an Invalid aheteserien fauit CIEX = 93). 


nar i elas eee aes eye oe Srererrarer ia +s fot adem be 
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APPENDIX A. - COMPATIBILITY NOTES (Continued) 


Aw23 SRD. 


“Undigits in AFBF or Link address may | Produce uVecmparrte « 
results.” 


84800 ~ There is no undigit check for AFBF or the Link in 
B29CO the -R/D area. ar Q 
83900 


ee are checked for AFBF and the following 
. Links will result in an Address Error. 


WS. £.% Undigits in AFBF and the following Links will 
“  - €@use an Address Error fault (AEX = 42). 


Aw23-T SRD 


B4800 - SRD resets Processor Interrupt. 


v3 - Processor Interrupt is not reset by this 
instruction. 
A.24 COMPATIBILITY 


This instruction is functionally different than the same 
op code in prior processors. 
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APPENDIX A ~ COMPATIBILITY NOTES (Continued) 


Aw25 NBK 


“Specification of an AF indirect field length may. produce 
incompatible results." 


84800 — An AF indirect field Length may have many levels 
of indirection. Due to the indirect field length 
flag bits, the final AFA value must be in the 
hexadecimal range 0-8. Undigits are allowed in the 
finat AFB value. 


B2900 - If the original AF does not specify indirect field 

83900 length, the AF is valid and unchanged. 
However, if the indirect field length bits are 
set, the indirect field length is checked for 
errors and resolved (only one level of indirection 
fis resolved). The final resolved field may be any 
value and is ignored. 


B4900 — Any undigits in the original AF will cause an 

v3 Invalid Instruction unless contained in a valid 
indirect field Length or literal specification. If 
the indirect field Length bits are set, the 
indirect field Length is checked for errors = and 
resolved Conly one tevel of indirection is 
resolved). The final resolved field may be any 
value and is ignored. 


A.25.1 HBK 
B4800 - The Halt Digit is tocated at absolute memory 
82900 address 77. 
83900 
. B4900 


v3 =— The Halt Digit is located at absolute memory 
address 48. 
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- APPENDIX A = COMPATIBILITY NOTES (Continued) 


R26 SiL/SLO 


4.26.1 "Om a successful SLL/SLD the sign digit of B Address (and 
3 Previous B Address in SLD) may produce incompatible 
results." 


B4800 - The digit stored in sign digit field in IX1 (Cand 
txe in SLD) is neither a“C™ or a “od*,. 


-B2900 - - Standard EBCDIC sign is stored in IX1 Cand IX2 in 
83900: SLD). 

- B4900 

3. 


An26.2 “If the "A* address controller specifies SN, incompatible 
results may be produced." 


B4800 - SN treated as if UN was specified. 


“eas00 - Wesuits in an Invatta Instruction. 
63900 
84960. 


v3 - Causes an Invalid Instruction fault (IEX = 03). 
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APPENDIX A -— COMPATIBILITY NOTES (Continued) 


A.29 UNDIGITS. IN INTERMEDIATE INDIRECT ADDRESSES 


vo. MUndigits in an unresolved intermediate address may 
produce incompatible results.” 


oY g4goo 


- The undigits will not be detected and will be used 
ee: as an address which would fetch meaningless data. 
-B2900 - 


Undefined results in final address without resulting 
83900 ain an Address Error. 


84900 Results in an Address Error. 


v3 - Causes an Address Error fault (AEX = 32). 


A.30 INDEXING ABOVE LIMIT CK BELOW BASE 


"An attempt to index below the BASE or above the LIMIT may 
produce incompatible results." 


-B4800 - Indexing below the BASE or above the LIMIT such 
82900 that the final address wraps back around to within 
B3900 the Base/Limit will produce an unpredictable 

result. Otherwise, it causes.an Address Error. 
B4900 - Results in an Address Error. 


v3 - Causes an Address Error fault (AEX = 11). 


--Burroughs Prior Written Consent Required For Disclosure Of This Data-- 


fone ee en 


1. 


BURROUGHS. CORPORATION. ia aaa aaa eae, 8 1997 3390 


YSTEM DEVELOPMENT GROUP I 
ASADENA: PLANT : { Vv SERIES ane eSUCTAUN SET 
| . j | 
pee cee eves aoe aan ae. 2 ee Pe e-em eee ee eo oe ee oe ee ae a ee. 
COMPANY CONFIDENTIAL SYSTEM DESIGN SPECIFICATION. REV. A PAGE 404 


oewaw en a rn i ee 


APPENDIX A= COMPATIBILITY NOTES. (Continued) 


Kot. “MEMORY ERROR REPORT: =. = 
oe - The tocation of the 10 digit field for the Memory 
Selo. Error Report ts software controlled. The - Memory 

Error Report Address, previousty loaded. with a 

Write Hardware Register instruction 
.. COP = 65:8F = 02), is. used as a pointer to.” the 
_ selected memory . Locattons. This. address. must be 
— wod 10. | ME ogi ake” Ue Sl ot 
- Ehe format for this. field fs: ss follows: 


et oe re oe oor at eS 
.f—  €8.£ S& [-c3 | BY | a2 | t& fF R16 J R12 1 ROB f ROS | 
fF s7 | s3. — c2. | m3 | et { L3 [ RTS [ R17 [| RO7 J RO I 
$86 € $2 — ct f m2 | G2 } t2 | RTS | RTO | ROS | ROZ | 
-—.sS st t B2 ¢ mt 1 GT LP £- R13 | ROO f ROS | ROD j 


ane are cate 
= Single bit error. j 
= moceeee bit error. : 


Error Syndboae: “Cohin Tocstien pac) fo 3 


Memory. card pocattcn ¢o - 7 


eae mB. board. ae owe tt 


= Bank oa error 61-62 = 

= Upper left bank . 00 = READER 

= Upper right bank O1 = FORMATTER 

= Lower Left bank 10 = XMD ¥ 
= touer Fight. bank 1 = ME 
= nono ny type  at-a2 = maadex requestor 

= 4.25 MB board . ~) OES TOP 

= 5 MB board Ot = WRITE cTu 
2 20 ®B board 10 = READ CTL 
i = Reserved: 


Le = Logical menory module Ib Rueben (0 - a) 


 ROI-R15 ie: 


Orginettng. read requester 
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APPENDIX A — COMPATIBILITY NOTES (Continued) 


Ae32. Ss BASE LNDICANT VALUES 


(“Some values of the Base Indicant digit may be invalid” 


v3 - Base Indicant values of “8 - F" are reserved 
._ and will cause an Address. Error fault 
CAEX = 13). ‘ 
A.33 USER. SERVICES MEMORY AREA TABLE ENTRY 


The first entry in the User Services Memory Area Table 
describes the environment of the MCP Data Area as follows: 


V3 — ENFORMATION DIGITS. 
Base Address 00-04 
Limit Address , : 05-09 
Software Use | ee 10-19 


Note - Lowest memory address = 00 


The Base and Limit addresses of the User Services 
Memory Area Table entry are mod 1,000. 


Software must add 10,000 to the desired Sase and 
Limit values to provide absolute memory addresses. 


“ WS + — INFORMATION DIGITS 

rs | fase Address 00-05 
ose 2 eke bimit Address 06-11 
oat es. . Software Use ; at . 12-13 
. Memory Area Status Table Number 14-19 


. The Base and Limit addresses of the User Services 
- Memory Area Table entry are mod 1,000 and do not 
require any adjustment to provide absolute memory 

. addresses, 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 


Ao34 MEMORY AREA TABLE ENTRY FORMATS 
v3 - The format of each Original entry is as follows: 
-- INFORMATION | een, DEGITS 
Base Address = —sts—<CSsSs~*«é« GH 
- kimit Address eo  OF-O9 
Software Use 10-13 


Memory Area Status Table Number 14-19 
Note - Lowest memory address = 00 


‘Software must add 10,000 to the desired Base and 
Limit values to provide absolute memory addresses. 


WS = ENFORMATION ~ 


: gigas 
Base Address - ks ands ftw OOF . 
Limit Address 06-11 
Software Use 12-13 


“Memory Area Status Table Number 14-19 

Note - Lowest memory address = 00 

An Original entry is indicated if the ost 

eran ieane oraet of the entry has a vatiue of 
ok a on . oe . ; 
othe Bese. and. bimit eddheaaes tn an Original entry 


@re mod 1,000 and do not require any adjustment to 
erovide apsotute wenmory addresses. 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 
Aa34 MEMORY AREA TABLE ENTRY FORMATS (Continued) 


v3, vs -"The format of each *C* Copy descriptor entry is as 


follows: 
‘INFORMATION DEG ETS 
oo Bype es ; 00 
Reserved 01 
Environment Number 02-07 
_ Memory Area Number 08-09 
Software Use | 10-19 


Note - Lowest memory address = 00 


The yee ora of a "C* Copy entry is equal to 


*C*. 


v3, V5 -— The format of each "E" Copy descriptor entry is as 


foilows: 

. INFORMATION OIGITS 
Type 00 
Absolute Address of next 

chained MAT entry 01-09 
Software Use 10-19 


Note - Lowest memory address = 00 


on. The Type digit of a "E" Copy entry is equal to 


wee. 
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APPENDIX A —- COMPATIBILITY NOTES (Continued) 


ee See umes ceoreseue 


P VS, VS. - The formet: ‘ot eal fee ‘Area Fault ventey is as 
faeg fottows: 


CEMEORNATION. 


DIGITS 


eye 


eFp|S aver ee ey ne 
Reserved . , OT 
Faulted Area Table Address 62-09 


co oe  SOFtware Use. -10-13 
a, olan Area aretus: Table Number T4-19 


Mere < - Lowest menory- address = 00 


- The Type digit ag a plates Area fFauit entry is 


“WS.=- The format of each Unused entry is as foltows: 


"INFORMATION - - pleITs 
A Rppe ee ge 
“< Reserved (aust be zero) 01-09 
. Software Use - Read 7 . 10-19 


Note - Lowest memory address = 00 


Th Type digit of an : Unused entry is. equal to ete 


Use of ath. ¢ other Tyce digit Vabae a. is ‘reserved and 
“wilt cause an Invalid Instruction fault CIEX = 50 
Or 60). , 
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A.35 ABSOLUTE ADDRESSES 2 
7 = On certain. absolute address fields, the size of 


the "Sub-Base Zero Memory” Ccurrently 10,000) must 
have been added to each address. These fields 
_@res “a ae 


ope thee eight digit aexotuce address of the Environment 
“oo lel ooos: Fabke in each Reinstate List Entry. 


2. The eight digit absolute address of the Memory * Area 
. Table in each Environment Table Entry. 


3. The Mod 1K Base and Limit fields in each original 
. Memory Area Table Entry. 


A.36 TIME. OF aay COUNT RATE 


ys .. The Time of Day tiner value is inccenented by 1000 
a every mitlisecond rather than by one every 
microsecond and the three least significant digits 
of the time field witl be set to zero. 
v5 - The Time of Day timer value is incremented by one 
. every microsecond. 


Au37 LOCK/UNLOCK 


we - The Lock Status Field of the Lock Structure wilt 
a . Not be used to determine if the lock is available. 


Aw38 REINSTATE LIST ENTRY SPECIFICATIONS 


v3 - The ‘Reinstate List ‘entry Size is 200 digits. The 
Reinstate List may not exceed one million digits 
tn size. The address of the Reinstate List must 

be mod 1000. , 
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gree APPENDIX A - COMPATIBILITY NOTES (Continued) 


A440 Sst oe 
ee BF = 00 System Status. 
NS > The processor will. store, maximum, a one byte 
Lo Status indicator... (No padding is required for the 
remaining 99 bytes.) . 
OR System 1/0 
WS - The processor will not store the Serial Number or 
we oe. the. Firmware level. The character string “V310", 
; oo 340%, or "V38O" will be stored left justified 
eee o  Wetth blank fill in the Processor Type field 
WU ae . depending. upon the performance tLevel of the 
machine. The character string “A" will be stored 
Left justified with blank fill in the 
Specification Level field. ges 
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: : ites f whe 

A243  DEFFERENT REFERENCES ARE RECALCULATED 
ae i 253 
vi. - The following. references will be recalculatedi 
Current Reinstate List Entry Pointer . -¥ 


MCP Environment Table Address 
Nuaber of Entries in the MCP Environment Table. 


This, Gaciant uae ‘be followed by an Satechuct 
COP = 90) or a Virtual Sranch Reinstate (OP = 93) 


instruction. 
AL44. “TASK STATE MAINTAINED WITHIN THE PROCESSOR 
v3 - The KERNEL Base/Limit entries are not maintained 


within the processor. 
VS <=— The KERNEL Memory Area Table Base/Limit entries 
are maintained within the processor. 
Au45 TASK TIMER FAULT 
v3 = 
No task timer fault will occur. 
ee a 
‘ Task timer fault will occur 99.9999 seconds after 
the time slice expires. 


--Burroughs Prior Written Consent Required For Disclosure Of This Oata-- 


and 


BURROUGHS CORPORATION 
YSTEM DEVELOPMENT GROUP 
PASADENA PLANT 


: wees oEn ere eee re eae oe ee an ee ee ee eee ee own wee neem ewe 
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0 FED AED. EP, A ED I, SP SD ED ate AAR eA a Ee EE A ED ED OD ree A ED AD A A EY OD A LD AS DL A ED A A A ID ES I AO 
Sueiy -KPPENDIX A — COMPATIBILITY NOTES. CContinued) 
Bae 
A446 . pa ELAS E LIST 
Sach Reinstate “List entry contains the following 
foformation: sdvng Wohi nase! a de 
Purpose 


Be : — 
- «+, 000-007 
Co apa See 
- : 009 
010-015 
016-018 

019-027 


~ 028-037 © 
038-039 


& 040-043 
044-047 

co ge ow pe B= 049 
‘ge tee? OS0-053 
so FS h—057 
058-061 
062-070 
071-076 
077-082 
083-090 
091-092 
093-101 
102-105 
106-113 
414-199 
oo FP4— 744 
842-149 


ee 


OE YS 0-151 


152-183 
184-185 


_ 486-187 
. 188-193 


194-199 


coc FOR 2. 


fe eee oe nw eee oe 


pee ee ree se a ee ee ee on} 


i 
| V SERIES INSTRUCTION SET 


1997. 5396: 


Link to Next Reinstate List enery 


Soft Fault Pending. Flag 
I/Q Flags 


Number of Entries in Environment Table 
Environment Table Address Expansion Area 


Environment Table Address 
Failed Hardware Cail R/D Area 
Task Processor Priority 

Task Number Owning 

Next Task on List 


. State Indicator 


MCP Canonical Lock Number 
User Canonical Lock Number 
Operating Claia 
Next Scheduled Run Time 
Task Wait Time 
New Time Slice 6 i 
Direct Time Accumulated 
Mode Indicator Save Area 
Software Usage 
Task Number 
Time Slice Remaining 
Interrupt. Frame 
-Accumulator 
-Measurement Register 
7tInterrupt Mask 
“Mobile Index Registers 
-Mode Indicators 
. 7COM & OVF Flags 
“Active Environment Number 
“Instruction Address 


Note - The lowest memory address = 00 


--Burroughs«Prior Written Consent Required For Disclosure Of This Data-- | 


eed) $e ee we wwe wn ewww 


BURRCUECHS: CORPORATION - - 0 Pm tt nnn te 9975.5 5998. 

SYSTEM DEVELOPMENT GROUP. I ca eae re 

PASADENA PLANT ee | WV SERIES INSTRUCTION SET ea” 1 
an oe 


tween eee ee we we en we ew we ee ee ee ee eee 
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APPENDIX A. - COMPATIBILITY NOTES. (Continued? 


y 


AW46. REINSTATE: LIST. (Continued). ' 
) | . ae 204am 7% 
_ The State Indicator field in the Reinstate List. Entry 
grt contains the following informations pannel 
ee a Bd 
Value ; Purpose 
Lo es se ba el es VZ¥ 
sae OE oo  Runabte 
OF Ls  Watting Lock 
02 Waiting Event 
os Dozing 
04. -Waiting. Termination 
O5 Failed Hardware Cali 
06 . Kernel Entry 
... OF Invalid Virtual Branch Reinstate 
08-0Cc Reserved 
Od Waiting Start-up 
to peony oe OE 0 Us Avatlable 
OF Suspended 
T0-FF Reserved 


--Burroughs Prior Written Consent Required For Disclosure Of This" pate-- 


pPoaceme 


1 
BURROUGHS CORPORATION... 250 teeee nema mene men nnnnnnnt.  1997855905 
YSTEM DEVELOPMENT GROUP ~ | : ; 
ASASENA PLANT _ 7 9 J W SERIES INSTRUCTION SET 
. 7 
ee ame wwe wae ee ew ee Se Sow ee weno — a <n 
COMPANY. “CONFIDERT IAL SYSTEM DESIGN SPECIFICATION REV. A. PAGE 414 ¥« 


en ten a te Ce eRe, 18 TN ee ee Pe ES EO ED ES PT ES A ES A AN OD GD A A ED TE TEP EN, EP OP, Ey 


APPENDIX ko COMPATIBILITY NOTES (Continued) 


Neh? ‘WERORY AREA “STATUS TABLE ENTRY ° 


iB Memory Area Status. Table entry contains the’ following 
na cemet tone : 


it. Bit Purpose 


cl ene ewes: 


‘Hardware Lock (For use. by processor) 


602 3°. Memory Area. Present 
. 82>: 2 - To be Rolled Out 
ee ne OZ £ Reserved. : 
02 0 1/0 Inhibited Memory Area 


Software Usage. 

co Number of 1/0*s in Process 

. Task Nusber of Owner 

Environment Number of Original 
Nermory Area Number of Original 
Memory Area Size 
Available 


Note - The lowest memory address = 00 


--Burroughs, Prior Written Consent Required For Disclosure Of This Data-- 


$e oe ee ee rer we 


| 
BURROUGHS “CORPORATION------- | - #2-—~-—--- = = - 799975539045. 
SYSTEM DEVELOPMENT eROue | “ BAS ng 
PASADENA PLANT : | WV SERIES INSTRUCTION SET phd ey 
|. 
a Te a a $e eee ew ee ee ae ee ee LF SS De OE alin ANS SED SD GY GENE GU: Se he OO OR owe oe a 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 


i - ta fok segs C25 SAaey oe 
A482 ENVIRONMENT TABLE ENTRY: : 
ieee ie : : ‘ Se. Ee eo a 
- o.. The following description is af an Environgent sTable 
entry. 
cv giv 
V3 - Digit Bit - Purpose “A 5 BiG 
ee — eee ; FKL Lig 
Ngai ieee UN ies Sete yo eh A aes ng Be ar TE $243 
00-07 Remory Area Tabte- Address---~«- 
08-09 Nuaber of Entries in the 
ik 2 - Memory Area Table 
10.—Ci«t . Reserved 
Wo . Copy Protection Digit 
2 3 Reserved 
2 Reserved 
7 Source Copy Enable ; 
cee relat Oy ote Destination Write Enable 
vo FIR AY Reserved 


see ede cds Mete. < The lowest memory address = 00 


PAP RGS Sr TRE: VP . ; ~ $2 
of. MS. Digit Bit Purpose 
PS Ors eae 2, ee Se 
pot wal €0-08 — -. Memory Area Table Address . 
09-10 Number of Entries in the 
re. Memory Area Table - ©. 
ma & Copy Protection PAGES 
wee ee Reserved noA 3 
3 wk Reserved — fo Ser 
~! a ae ee Source Copy Enable te 84 
Ga. Destination Write Enablev 
. 12-19 Reserved 
_ = 5 ; whee = | 
“Note | - The lowest: memory. address = 00 
3 Bs shah mh 


Bi. of! aos 


=<-Burroughs Prior Written Consent Required for Disclosure Of This? Datan- 


Le eer ee 


; I 
BURROUGHS: CORPORATION. - dee am ace ee ae em ae a a ae ne ae em menace em a bese itrabans 
YSTEM DEVELOPMENT. GROUP. |: a athe Po 8 Sage ghee 
7ASADENA: PLANT oe ee ay Faw, SEREES INSTRUCTION SET : ne gk ie 
: bE 
yea fe oS mE een re ES nee pee ues eee gas Sle ale ee eee 


COMPANY CONFIDENTIAL’ SYSTEM DESIGN SPECIFICATION. REV. A. PAGE. 436 


- KPPENDIX A.- COMPATIBILITY NOTES: (Continued) 
Uempesin@ad Feo es ad q 
he50: TRACE FAULT DATA 


The following information is. stored on: the stack on trace 
it Faultser PES ghee ea Bie SE bane Ra bee ae ae ae 


are 
b ) 


V3, V5 
DIGIT OFFSET ne : 
WITHIN HARDWARE 
CALL STACK FRAME . DATA FORMAT = DESCRIPTION 


eee seine eee ee eee en en we ee a  . 


WIZ 121 '. OGOLAAAAAA Program counter; 
ee SR Sore nee rear ee I. = Base Indicant 


os HOT VET COPARBFXXXX = OPSYL with final AF/BF 
iat si OP ie as Gah an a eS Ce woos.  Cfully resolved). 


932-1460 CKOITAAAAAA Non-literal data 
: lupe OpORaNd ASYL 
LEELLLXXXX = Literal ASYL 


/ OXOLAAAAAA. . Branch. Address 


142 oie CXOLAAAAAR estL - can be other 


482 = ce oe, ee a awibs cthet 
7 aes ae a oe info fependine on OP 
Abe ; : ; ee 


eee ; or a . Reserved 


address ‘Controlter,, fully resolved. “(the beast 
sétgnificant two bits specify the operand cata type. The 
persaining bits are. nage t eres. ane may: contain non-zero 
values.) : Macs 


- or ae 
Base indicant digit set heieae 
Ul ORE Se ge Soa Sa Soy BS 


s Address, digits 


Unmodified iecrel: 


os : 


_% = Don*t. care. 


~-Burroughs: Brier Written Consent Required for Disclosure Of This Data-- 
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BURROUGHS CORPORATION ~~~" ea eee Tt 2880s: 


SYSTEM DEVELOPMENT en cure Jd sOOSE ios. 
PASADENA PLANT . | VW SERIES INSTRUCTION SET hem 
as I 
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APPENDIX A - COMPATIBILITY NOTES (Continued) 


a! des 


ae ef. 8 Boo. BME Sta. ey be 
AoST. MEMORY. AREA FAULT HARDWARE CALL PROCEDURE oe _ 
on ‘Task Number is sleeve: zero. = : 
at lysi ic - Task Number is ‘reported bel reba Dy a 
lk ee a a ee Car a en oe 
AS2 TAPROPER eee F TN BRANCH ADDRESS SYLLABLES ma 


a2900/— Undigits in Beeach sddeecces other than the address 
83900 ‘controller or extended digit positions will always 
~ > @ause an address error. 

B4900/= Undigits in branch eddvesaes other than the address 

W375 controller or extended digit positions will only 

< Sagse an error uf ene: branch is taken. 


ASS MEMORY ADDRESSABILITY - Cree eae 


B4800 — This machine’. can address 10 million digits.. Only 
2 million could be physicatly attached. 


B2900/- This machine can address and have physically 
B3900/ attached 16 art iton digits. : 
~B4900 > oe. pt | Eee 


v3 s This machine can address 100 million digits. Only 
80 miilion could be physicality attached. % 


= This machine can address T belLlion digits. Up to 
- 640 mitlion digits. can be Reh lied al i attecned per 
- Processor cabinet. en ee 


INFORMATION DIGITS 
Se ae eee rege ee: 
"AW Absolute Address 06-13 
"8" Absolute Address . 14-21 
Constant-2 22-29 


Note - The Lowest memory address = 00 
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_ BURROUGHS. EORPORATION--~. -- ~~ femme een Oh HORE, 53390, 
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é I es 
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APPENDIX A — COMPATIBILITY: NOTES. (Continued) 


eee eee ee re MOG ie aS 
ALS& HANDLING. OF se STEN DAGTU ENSUES CES TURE DANO 


sabes _ Undigéts may: be Losded and recovered “from the sign 
digit of the accumulator. ag? De 


B2900/- ALL. digits .loaded into the. sign digit of the 
B3900/ accumulator will be stored as a "C™ or “DO” in the 
B4900/ accumulator and will be recovered as such via a 


— WSF ‘$tore instruction. 

NSE 
INFORMATION ~ ; _—- OIGITS | 
Constant-1 (Moved) 90-05 | 
PA" Address (Converted) . — ;- 06-13. 
“BY Address (Converted)  «..:. 14-21 
Constant-2 (Moved) a un 22229 


Memory Area Status. Table Nuwber 30-35 


Note - The Lowest ‘memory. address =, 00 


_o-Burroughs ,PayoR Written Cansent Required For Disclosure Of This Data-- 


